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(57) Abstract: 

PROBLEM TO BE SOLVED: To raise the temperature 
of an after-treatment apparatus for exhaust gas 
according to the required speed. 

SOLUTION: The after-treatment apparatus for 
exhaust gas is disposed inside an engine exhaust 
passage. To raise the temperature of the 
after-treatment apparatus for exhaust gas, three of 
a first injection pattern which injects only main 
fuel and phase-lags the injection timing of a main 
fuel QR, a second injection pattern which injects 
auxiliary fuel QV around intake top dead center and 
phase-lags the injection timing of the main fuel QR, 
and a third injection pattern which injects 
auxiliary fuels QV and QP respectively before and 
after the injection of the main fuel and phase-lags 
the injection timing of the main fuel QR are used 




selectively. 
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tv»rft^— *36 , *4*^< t *> ~o<?) >* { 

ftfc»tt/< * - > fc«v»£il#M3 i. If&BhMft&K&i- 

»a»«M4«ri3Mtt * - 1 ft < 3imn<7>m%imw 

a # 3 - > t , ±mft<om&%ti-w&Bftz 
mm l ±^4o pm*i$X0 * a * a *m ' < * 
->co^ *,^e>^< t i>- i<r>m.M>** - 
huxxte*). ±E*stw»*«:M\ btix\,*& 

mm^ 9 -><r>*>%frh ^-ftifr<w£%i'* 9-> £ MUR 
«-***rt-4fl*3ll UE*W>|*3«5«M<, 

3 ] mi v>mj&/*9~- >xi*±M&<r>mmm 
[ffi**5] ttmtommmmfttfmftLx^ht 

# ft 4 CEttOft&ttH. 

[ffi*#6] ±C*«jJ8«0*lt«F»!J4, **t$ftJt 

[«*JR 7 ] US 2 cOPtl^f * - > T'liEEfflffS^ »=a 

< Sft*tt#J|l2 KEfW>l*3**Ho 
[I»*3I8] ±ieMBb^<7)i!t#^ti> *l*$ftfc 

M. 
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u*w»t»i oflrB&^^ftf^ft. mmim^xnm 

flW&ftMrfm 1 9 - > lc£lt£3Ef*£K>i**t- 

B#WOj®^*± f) < Sft4»#3l2 UE«W>rt« 

[M«« 1 0 ] ±E» 1 ol«JBj«fl-li»»#**H# t 

[»*^ 1 1 ] ±e«* 1 ^nmmn<om^m±. m 
jo ttzi-itzmmmmtf^x h >nra±ic^$ft^^^t- 

f-frtCW'i <t o (C5c*c>ft-Cv»4at*JB9{cE*t^ 

[b*er 1 2 ] ±e* 2 <Dmmmmm%.ft&m#i- 

[iS*]Sl3] ±E*2 0HMjj*»fl-liWIW«:Hi-CTm 
[»*3( 14] i3 > -ciiBESIfTefU 

1 <7>v%&'< 9-y iza it a ±««<o«*j*b$»!o» 

1 5 ] ±K* 1 0*tt«S«-0*#tB#»3ti, * 
7-4 4 0 tc^fe^ftrv^fS^fli 4 i;E«t 

a«fr<7))^5Ifi : S4 1 CPtlt§ft.i.i»*«i 4j:E«orti 

mmo 

30 \mim 1 7 ] ±E* 2 0«Sb»(4F B 1R5^FiT-C« 
$SclU(«tt^ftaW*Jll 4 lcE«0|*i^r*9o 

[IB*^ 1 8 ] %A <Di&&'*9- >-CJ4±«ftO«(«t 
P»H!« t flEMJi9E.Att$-caA Sft. *5Bfra+X«±«HS; 
fr *c*«i<*fl-* f «*t * ft<& W** 2 CE«0 rt&tt 
H. 

9] JtE»KJ^*Ki9^#^S#1--&«ro 
)P?S^i4 3 ^i«l+$ft-&fS*JRl 8 t=E*«)rt««Ho 

[»**2 0] ±mmmMmmmzmxxtm®m 

#t$ft^»*^l 8i:ER«)Miao 

40 [9*52 1] 3fA#X&»3i6«0«ft«:±#-i-'« 

- > icid c r » 3 oi**f/N^ - > & h m 2 <oiftw 

Xii*3 0P»^^^->-^e>IS2 0iit#t^-^ 
(:E«oi*3««M« 

Rtit/N- 9-y^m^i> tf>a*5e*> <b ft a ft *ji 2 ciettf) 
50 [*i**«f»a 0 
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lts**2 3] «BK#xffc*aa«oa£*±#-i-'< 
©mewKKisi: ran 

tff?*ioa(ia*t, * 2 oaat^ •>« 

fMWtfcfr 7 » 2 OXIEflii* fc , m 3 «>Wto'*9 - > K 
*lff**2 3 UEttortBISH. 

[»**2 5] Sf^«'^»« ! 31Sfl|oaft* t; f*5E* 

*e>ftfciRKJ: •) *>i£< ft* t*3 ojII£$R&liffir*i3r 
He 

[ft** 2 6] m2 comm.rn.mtm 3 oxfttttton 

HflMBKttllU P^**^^S^«^iaS* f i§5< ft* 
fc»2«3«*E««li1B:ftffif«IU»»-#-4BI**2 5 l-E 

[IS** 2 7] SI 1 fiO,1lK«^l±^ 2 O SSiftiftOl* 
*ffif«»-fl:ltU »m*"^f^S^eoiS** I iS5< ft* 
t* 1 oa(E«*lifiJlW«U»»i-4» **2 6 tC|S 

[ff**2 8] Sm^'XfjSilif^^ BMt:*r**>gg 
*NOx ®JR^J^<bft »K NOx fW]^t>SOx 

m-r^ t #icno» pRiix*ijoaK7j*±.#Hi-Li6<bn* 

ff**l HIBttort«S*Ho 

[It** 2 9] NOx BiMX^J^ft^afea'bftT 1 .: 
§$5U&££@x.*:f£KNOx WMMfrh S Ox ?rfemi- 
< fi^*'^O^it75 f Sf^^JtXI± 'J v f- 1 $ ft* 
If** 2 8 KE«W>|*I*S«H. 

[1***3 0] RAS5l»*W«l-i-*fc*OiftX^R; 

*w»¥«***u nox i&j|x3j^<bsox £&Hi-t 
ujt^riasftoijtjt^jwsraft £** t *u»aMfe 

+XI*»^fTet , U»«i«MB|-*i!»*tL, ftU iotl 
*iTxoffi«tit**3a»ffiJ»JtXliU Sft*»** 
2 9 ceitoniBSH. 

[»**3 1] ±.lE*»«»ii«wc** r Bl!#i-4«r«> 
J&SMfS*Ui»!f £ft*!f**3 0 U'KttoA&MH. 

[It**3 2] ±IE»Jft«»liMBI«:BIS-cr«»[EHR 
M£ ft* fit** 3 Oi:e«0}Ai«n. 

[S»**3 3] S^**^fK^31^B^ «Mt*r*«t«U 

U - h 7 4 A- ? <b ft IJ , -f * a U - h 7 <f ^ * U 
«fc l)I*?itfc^f U - h Jiit^l 1 1 
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x^j-V- b7<A?<9iSK7!>*±#-£L46'bft*ffl* 
* 1 lwE*0>rt»«H. 
[ff**3 4] /^•f-i'^iV- F7-( ;p^wiSS* f ^ 
<b ftfciSgE x. * <!: -f * * u - h 7 -f ;u * 
tiJ: h L * eft, 

*a V- h^j&^La^ftT^* t # dli^r 
hv-i A?oajs«r±#i-^#-cft</»t #1- 

MffU-1fSb^75. s RS»^ft*W**3 3 UE*S>fl«« 

/0 lo 

[»**3 5] ±E1iIft*»fHiiR«±?E.«#fflUiJ<'» 

r«it§ft*ii**3 4 i=e*ton«ttH. 

[»**3 6] ±E»Hl^.iE»*T«'t' *»• 

*w**3 4 uE««ort«s«iao 
[l£IEOTi$fflftij£l§ln 

[0 0 0 1 ] 
[0 0 0 2] 

*S*SJt3U±'J y^Uft*tCRl|XU/cNOx ?ri5cmLif 

5t-r*N0x mimi) t <ii$n-zibz> 0 z.<nm%ifM%MM 

iftli, NOx TOSJONOx (RJRSiJtg^l^Wi-* 
W^S^**xo^Jt?r— «fWt='J 7fi:LTNO« ® 
JR^JU®J|X$ftTV^*^NOx *NOx Wm\irhW& 
S-tJr^o^7cS-** i n l~ Ltv>4„ 
[0 0 0 3] td^-eB^t-li^^^^^tLTV* 
*o 8£oTM^>t'i:iiSO« 7& r #itLT*3l5, C<7? 
30 SOx tNOx ®J|X3JlC®lRStl.* 0 ;©SO< 

*><bSc£USix-f> -<7)SOx 5rN0x %TOJ^ ib&ffi $ 
* ic (i N O x coiSS * ±# $ * * o 

^■iT-NOx tRJR^J^iaKSrJb^i-^i t *t=ll(BMRtf 

e^uJiipo^w^iSML, ieoiiin^*NOx «rjr 

±*$-** idicL^rt*«iSBi* J fi4n-eab* (#S¥9 

- 3 2 6 1 9 0 
40 [0 0 0 4] 

isvT l±8Ma m&S^lcozSS * ±# $ * ft it ft If 
ft <b ft *„ rt«S«H-ciiStti3!r^ 
^a^S<OSRS:^U±^Laft«tft»fft<bft^ 
t * *) x X C ft t liiS **^- ««LS^aoiaS 
^v9>o < fj t±#$*ft«tftlfft«bftv^-&<>**o EP 

*- t* ? '£-St ft*o L^Lft35 j e±iE<0^*Q 
o irx &i&mmm.<r> iSK * ±# ? * * 
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[0 0 0 5] 

[its * * £ *> o^e j ±einia.& * »*-r & 

-CMRSJifciftl*'**' - > Kf£v»±i8*Ms «fc ^«ftb«f4 

[0 0 0 6] 2S=I<0%WT*J±l#gOIS^{r±5v»-C, 
<OPft*N"?*->i, ±«3R-<0 «:"W#L 
ft t iJttJ- L O PRtt^JW £a<b-£4*s3<Oi*«- 

<b4>- < t 4 ^o^Pttt^ ? - > w^tbfctb h fix <o , 

[0 0 0 7] 3#i<7)^H^T-|±2#ICO|feH^tCjoV^T, 

ftiT*a££ft£ 0 4#1<7)I§^T-Ii2#g<7)|§^tcfc 
^T, # 2 <0«*f/^ - >T-(±K^±?E*#ifiUi5V^T 

[0 0 0 8] 5#l<7)^T-li4l : i<7)^{cjoV>T, 
[0 0 0 9] 7#iO|§?g-e(±2l : gco|fe^tciJV^T. 

±«sfl-<oi»iti*«!oaft ft*** i wi^it/'? * - > u 
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[0 0 10] 9*E<af§WT-li2#g«9£EUUv>T, 
II 3 OpI^n-^ - >-CtiqRdfC±5E*#ifiUiJv»-C» 1 <^ 

•) f>*# < £*t& 0 i o#g<o|§^r-(±9#§<ol§^«- 
[0 0 11] 1 l#§<OHg8T-t±9#§Of&9JKi3v> 

k * v> r . » 2 - oit j»««-i±«wt#a , iH#-r zmnmm 

[0 0 12] 1 3#BO#&9J-eii9*B?>f&HJJKi5^ 
T, *2<OllBIft«M4liMH*HTTaftEI«»S*L*o 
20 1 4#g<0|§^T-(±2#g<O#&B^Ui3</^r. »3«0RRI+ 

ft, iJgJR-OPRtt^ffloaA**'!* 1 ©Uttt^^- 
[0 0 13] 1 5flOHS-Cfi 1 4#g<7)f&WK43V> 

? U3eii>"btLTi/^o 16fl^tU14flOf 

30 SRItS* l-*»S*L4. 

[0 0 14] 1 7#gOf§^T-(i 1 4#g<0^tCi5V> 
T> *2 0»ffii<»H-liiaiHi«:HrTafti|i«#t$*L4o 
1 8#g<7)|§^T-l±2#g<0|feBJ{ri3V^T. ^4C0RS*t 

[0 0 15] 1 9#g<0f£^T-l4 1 8#1 <0%W U±iv» 

$tL^ 0 2 0#g<O^H^r-(± 1 8#g<7)|fe^tzi3v^r, 
40 «Bb**fl.lilWBiS:Hirrit»lH|PHJW^it4o 2 l#BO 
%W 2 3= I f>f&HJ3 »C iJ v»T „ «^ tJHii^) 

**<o%2 (r>mft'*9 - jLi*m 2 <om&'*? - 

[0 0 16] 2 2#l<0^-e{±2#BO^jcj3V» 
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m uil- u r ^-r *uopft*t' < 9 - > * m «b tt 
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[0 0 17] 2 4fgOi^fli2 3*iO|§^tcioV^ 
[0 0 18] 2 6*g<D#§BJ§T't±2 5 #g OS&9"H::ii^ 

t, * 2 <7>m&mm±% 3 <os-&«ttaft*mffiu&it 
u SMR^^^aftnoaLs*** < 4 * t * 2 osie 

[0 0 19] 2 8#i<0|§H^T-{± l#gC9f&BJ3(c£;v> 

«0tii:i±NOx Sr^JR L A>o^ #\x ^S^Jt^SlS 
^JfcXIi-J 7fl:i4i:NO» £S:ai-f £N Ox «RJR 
»J*»e>4»J, NOx tRJRSiJrixb S Ox *JJ:ffi-t-<§ t§ 
CNO> i®:raOiaJS* s ±#-tirL46<b^^o 2 9flO 
f&Wrii2 8#g<OHM(Zi3V»T, NOx «RJR?jlJOiaS 30 

t>titzEmfoBt*mz.tzik\zN Ox %jix#j*' 

6 S Ox *&ffli-'<< SMK^03£«itA*aife^fcJtX 

[0 0 2 0] 3 0#gO|§B^T*(±2 9 #B Officii V> 
T , (ft * M«l 1" & fc *t> A2Ht*W» Z 
JMSU NOx f)|WJ*'?>S0x S-JScaii--<# t ZiZii 
«A2£»*«I«I I- <fc qft £ «W? $ -tf N 

Ox i®iRSiJcoiajS^±#i--<gT-^^t it;Jt-<T±« 

[0 0 2 1 ] 3 lf§<0H^tii3 0fgtf)^i:i5V> 

Stl&o 3 2Sl^tii3 OSg^l&B^tcj^T. - 
■•»«l«R»J*|ll]BI*Bir-caftHi«ltSft4o 3 3flO 

aft***!::** <f b£Mft-f£ 



ttll 2-0*0 1 - 1 7 3 4 9 8 
S 

[0 0 2 2] 3 4#lO|&W-C(i3 3*iO«HFJ»Zfcv> 

<r> v&fumM * mn £ * « t * u ±mm<r> mzim ■= 

[0 0 2 3] 3 5#g<75|§B^T*(±3 4#g<75#|HJ(ZiiV> 
6#§<0»9irti3 4#l§<D|&lHtCj3VxT, *tJft*£*H± 
[0 0 2 4] 

[HWOSttJfcOJBSgl EB 1 *#«[+* t . 1 (i«[«* 

(iq&fvfr, 8l±iR&#- h, 9ttSMB;#. 1 0 l±m%.# 
- V i^m-fo b 8 <4WJ&i-4fR^tt* 1 1 

t^Ut-y?)'? 1 2i:Mfftv t-y^>> 1 
2 ltW.%iT? h 1 3 ^^LTgf^?-**f 1 4 

Onyyiz-yfl 5i:aS?W. DJBli^y- h 1 3F*3C 
IUt7^-5' 16i:i OlESi^n^xn y h;u#l 
7* s fSgStL-2. 0 

[0 0 2 5] S^*'- h 1 o mm.-*-** K 1 
8iiJ:y f »MHff 1 9 Sr^LT^^-^-r-v^ 1 4 

o#ESt*-fcr>2 o(ra$t$n, 0'^:^-k:*>2 ooai 
□(ifi^**xf^s^fi2 i »=a«s*L4o .ra 1 

**(i^J-e<ic:oSI^C**xm® ! Sgg2 114 NOx fftiRffl 
2 2 t, NOx ®J|XSJ2 2 *i|XSLTv^-ir-->>^2 

[0 0 2 6] K18tf-y^y^l2 t 

l±Sm*'XStg^ (^T, EGRttt) iiB2 4Sr^ 
LTSV»Uil*!fSix, EGRil8&2 4I*I(C<±U^-$IJ«]^: 
EGRWU#2 5 mm S tv^> o **Rft>Mt# 6 ti jtRft- 
tt^lf 2 6 Sr^LT«iH- , ;-«f--'<, V>t>v9>*r3^> 
;U2 7{;^IS?n^>o ^<0^^>V-)V2 7I*)-^!i^ 

w»s:«oittm*"flr"aE4«"fl--}f 8 ^«b**^ f tt^$ 

;i-2 7 Uli3^e> V-;U2 7 rtO^|-JE£*£iiJ-f 
<7)^(-J±-t >t2 9 **IR#«t <b tL, ^H±-t > * 2 9 «5 
ai*f§^-tc«o'v^Tn^>b--^2 7f*3W*»fl-BE* f ia 
BMS. i. r> izm&# > 2 8 ottffl $ it . 

[0 0 2 7] h3 0liT'->*^;U3 > kf;x 

tL/cROM CJ- K^-V 1 ;^*';) 32, RAM (7 > 

nr^-t^^tu) 33. cpu (7^*07*0*7 

+) 3 4, A^#- h 3 5 ±5 J: h 3 6 
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■f4 0 NO* ^1RSJ2 2OTlCliN0x m\lM2 2 <D 
^JS^^:mi-^^i6c0SjR-t 9^Efi^^, ceo 

^^Ct^ADt»S3 7 r^MTAi^ F3 5CA 

o»a*»Licjt«Lfcffl*«ff 

AD»S3 7 **LtA*#- h 3 5 UAlft £ix<5» 0 
It:A*#- h 3 5'i:tt^7>^yt7 h 3 0 

4 2i««?il4o ffl*#- h 3 6i±it*D-J-*e 

6. EGRl»#2 5i 1 J:a f ift#->y2 8i:8»SfL 

4o 

[0 0 2 8] B32 (A) (if^hJ^TQt, 7*-t;u 
^4 0O»a*iLt, *SHEllKftNi:OH«*^ 
LTv** 0 H2 (A) Ui3v*T#ffi*8<i«f b Jl'* 

Q=b, TQ= c , TQ= dcojll^^^t*^* h;u^7ii ? 20 
iS<&4 0 !I]2 (A) U^Sn&K#h;i/*TQ(±E]2 

(B) lC7F£tt4 J: -) i:7^-t^^^4 0 OSSii^S 
LtSHIteftNOHatUTy-ZO^fftROM 
3 2p3UE«S*tTv^4 0 J: 4*ifc«-Clil2 2 

(B) H7Fi~^y -firhT ^-t;u-^^";u4 0 OK&^l 
L *5 J: WHIBtiftN ICJS5 CfcSS* Fi^TQ ***.r*J 

[0 0 2 9] H3 (iii#OjHc^(Ci5tt4i«*HQ. * 
*tM^P#ffl^ S. 7D7h;P#l 7 0(BKST\ EGR 50 
«HH#2 E> $^5rtl2;fclt4?I^O¥ 

i§£*£JtA/F*3 J:VE GR$ (EGR^i/ (KA 

tt< &4«itrfiTU S*h^^TQ^««t(JE 
GRWti^e ^n 7 Hb#l 7 ORIS ST is J: 
EGR mp# 250ggSSE(iEGR ^^_L5EO*P < JE 

7 oggs s TimJK h ^^TQ^w-eiiS* h ;u 
*TQri**< fc4lco;h/CJfl**L*<btu 5?#h;i/* 

tl&o ttz, "EGR«»#2 5l±K#h;i/*TQa*1B;v> 

«i^W*L*e>tt. K*Mu*TQrt*|&v>««fcS#h 
T Qi^v^oiDltliS* h T Qi 1 * < *4 
CotitEGR»M2 5(OHKSEIii^CM^L 
ft&it&o J»*IS5rtUi5«t4¥^*»lfcA/F 
(*y->tNfcoT5f*b ^*TQ?»ra< ^4(COtLT/jN 50 
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S<44o 

[0 0 3 0] *«*Q. PRI*Htel«JH* S, *n-y h ;u 
#1 7 0HSSTUj:y f EGR«»#2 50|3gSEIi 
HRKUttJS* h * * T QO*OH»-C(i«r < , h * 
^TQ*-tW f «MEI<E«[N^IHft-e*4o *»«UJ:* 
*ifc0iJT*{i, [14 (A) ^5ix4J:dUi*ftHtQttR 

itfi6R0M3 2l*|Hfetgr?^Ti3»). 14 (B) iZ 

«H El 4k3& N H ^ k L T v y -/ O jg-e^ tb R O M 3 
2l*KifE«$ttrv^4o ifc, xny 
ST4I5 (A) U^$fL4«t j iHS*h;i/^TQi3j: 

ifttnaiiftNonftj: uvy ^■c : p*rom3 

2rturettS*LTi5»K EGR«9#2 5 05SSSL6 
(US (B) C/T^tL4J;^:?ta;^TQ^i:W^ 
EUKftNOHfti: LTT7^Iff i6ROM3 2 file 

[0 0 3 1 ] HI 1 U^t^-y>^2 3 1*3 MX 

§$*LTv*4N0x <RJR#J2 2 liWiltf 7/U 5 ^*ffi# 

a, 'Jf^ALi, ^v^Cs^J^&T^y^: 
JR. A'j-)ABa. *^>^ACa^)^4:7;^'J± 

»f*ifc^< 4: fc— ofc, S£P t co<t ■? fc*£JEi* f 
fflJ*SixTv^4o ISHRftlB, i«l 5iJ iCfNOx 
fftJJOW 2 2 ±*ODMKa»rt Uft»5^fcffi»45 J: IflB 
ft (Kit**) <Oit£NOx «JR»J2 2^>»ASWC2r 
^^IJth#t4i:CON0x KJRSJ 2 2 l±SEASI3l 

awl** o^jt3W«»s«ifcxtt u 7fi:^4^ mi 

[0 0 3 2 ] -coNOx IRJRM2 2tr«RI««caKnu 
ge^l-ttliTNOx »JR»J2 2(tHIKicNO> OSR&fllft 

«4W?>*-Cfirv»a^«>*4o L*L4*'e>C10(RJfcmft 

#x.^tL4o io ^ ^ - X a i;ov^tfift±i: 

K«i-4*Mfe<!o»#Kx 7^*y^«, r^*y±Si^ 

[0 0 3 3 ] 0 1 U^$tL4rt^«H"Ctiai!r*8«!M5 
ui5it4^FJ*7S«Jta t y -^oftgtiftjWrfciii, 
dcoi: ^ (c^^Jt^y - >0«»T«**«ff b*LT 
^4»*^(iSf«^^o»**it(i*< . :otli: 

(iH6 (A) C^^n^io C^it'bKf 02 ^ ? 02 - 
Xli.0 2 -off^r*&#P t OiW:#ft4o — »A 
Sft^t^NOIie^P t<7)S®±-C02 - X(i0 2 - 
tSfl>L, NO2 fc&4 (2NO + O2 — 2NO2 ) o 
^^-C^KSixfcNOa «tt_6ftP t±T-»-ft?ii 
oo«JR#Jrt*c«JRSixT»ffci'<y aOt»^L 
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tatfhms (A) izjjk^iLh X 9 CHUffi-f t>NOs * 

Ox *JR#J2 2rtU«JR*ft*« *A»MC*r*it»*H** 

JRJPJ^NOx «R(6** r ftfflL4:^H>)N02 **iRiRS»J 

[ 0 0 3 4] KASMR^offilRtt^y ^1-8 

tPt^*IWN02 <7>£j&grt ? f&Tl~£o NO2 60 
^JjtiA'fiTi-itEJS^ilt*!*! (NOa - -NO2 ) 70 

J»<U!»iR*J^«B'f*>N03 --*»NO 
2 ^Jg^«JR#J*^ftia*ix4o :^^NOx »JR#J 
2 2**<bftfli£tLfcNOx l±EI 6 (B) Ha^ftaJ:^ 

<hN0 2 i«ttmS*L*o totiSA^^x^^lJt^ 
U yf-USii*k«WplBOo t>tCNOx«JR»l2 2 ri*<b 
NOx j&*jfcffi&i'U Ltf'fcCOifeffiSi'LfcNOx rt**5c 
$^/:^tt^t:NOx **»ftBS*t* £ £ t*ftv* 0 20 

l»2»lfci:UtNOx »JR#J2 2j&*5>NO* #ttffl 

s tt* o l ft a* & * A#*i*r* ^suttiias 

Jt^L?t»^lciiNOx WR3J2 2**fcNOx 
L**ttflJStt4^fcA(CN0x 2 UKJRSftT 

[0 0 3 6] hl^tNOx WXi2 2ON0x qftJRflfc 
ZjKtiRftrt**^ N Ox »JR#J2 2 60 NOx KJRflg* 
^l&fPi-^mFUNOx ®JR»J2 2*5>NOi =rfi$:tH£-£ 

1"J: -7 ftvy ^o^-ef ***5>Ti5S. ^<7)NOx RJR 
iAX^SSt^^HaoTNOx fl£JR*J2 2 UqRJR 

ho *»WUJ:*jt*«-e«^^NOK MiSNOX 

. *0£i*JtS:— NM^J 7fCU **UC iotNOx % 

[0 0 3 7] t Z.?>X-WmT:t!!t'<tz X n XZift^ifT. * U 
iiSOx Wrt*tTiJ*K NOx «JR*J2 2 i:iiNOx . 
tfri^T-ft < SOx iftJRSft&o CKONOx ®JR*J2 
2-^<OSOx COB&JR^ ^-X^liNOx <7>iRJR>*-X 
AkHi:t?*4fc#x&i'L*o BP*>. NOx OftJR-** 
^XA*R|HLfc4: * tn«^ifl#±Kfi*P 1 26 -t Of 

m&LtzXn\zm.xm%if^^mit^)-><nt 
£\z\±wl%02 &02 - xiio 2 -o^x-a^p t <omm 



M2 0 0 1 - 1 7 3 4 9 8 
SB-CO2 - Xli0 2 ^S£ltS03 <hft£ 0 *v*"C 

a ? *>. .ttBK SO42- oj^-c«jR#jrt*cffiftt,-* 

[0 0 3 8] WaWb^OTOBaSO^ !*£5e 

fi:Ltt«Bx«BaS04 l±»J»*ix-f U-to* 
So i^TNOx RJR*J2 2rtr(i«fW* c «a+*^-=> 
hraBBJlB a S 04 ****i-*ikUftO. »T<tT 
B$W* J giai-*UOjXTNOx f&lR#J2 2**lRJRL-9* 
NOx **»ftT-r*it^ft*o 

[0 0 3 9] fcd** f C:*>«ffl*!fcB a S 0< (iNOx « 
JR#J 2 2 Offlft**N Ox iRJRffJ 2 2lZ£t)y£iZ> 
ft. «it«f(i(?6 0 0t;*«;l*k$M?U -<7)^N 
Ox»JR#J2 2 U»Ai-&»«^Offi«Jt*3a»ffi« 
JtXfi'J y^Ui-*kNOx«JRJ|iJ2 2*tSOx 
BSiiio fcrtfU NOx iRJR#J2*2**t> S Ox 
?*5i:iiN0« »JRS!|2 2*$>NOx 

NOx tTO2 2^^N0x ^JMlHOdtL 
T, NOx ©JR2U2 2*^SOx «rttffii-*fc*Kli 

1 o»nsK, NOx to#J2 2oaftSriai?6 o ox: 

yf-UltJ*"*" S'J&K*** 4 o EP*>. NOx 8MJBM2 2* 
^SOx Srttms*«fc*U«±4i**ia{>^N0x RJR 
#J2 2<£>^ffi£6 0 OCttiiTl*?*, ^T$N^ 

ar * o ^j&jt £ Jt x ii'J^fcio o mm m u 

MoT NOx [RJRM2 2 tKtatCiBISF-rs^K^Ao 
[0 0 4 0] lOioUNOx KiRafl2 2*e>SOx £ 

fitm-r^ t stc(±4-f«ne>uNOx rsl^^u 2 2oss 

il#S**£«A f *4* f ':otlNOx flRJR»J2 2<7) 
aft*-C*4>?*t*<±#S**ii:***f* L^^o LA* 

tft^^NOx p«^ij2 2oaft**ak*cjij|.s*ar 

S^NOx »JR#J2 2OiRft36«ttft*C±#f.LrN0xift 
IR^J 2 2 *^^ftt-*ftl^* t ***^n3«*^i**o 
HP^, NOx [RJR#J2 2 0aft±#spUov^T(i*Jlft 
Sf*«*«»«Et. :^*tt«otNOx KiR#J2 2 
oaft*r±#S^r&!lZ*^**o :oS*ti:o^tli 
«U»HKKW1-&^4: k L, *OKfi:NOx »JR#J2 

2 <7>iaft±#^stcov>T5fe^ia^-rso 

[0 0 4 1 ] *|&H^tci3V-T(iNOx RJR»J2 2 Oi^JS 
*±#S**fcAUflMK^a*±ftS**^ft k*SC 

KftOiJMtWJW - k t: J: «9 fif^^firl 
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< k 1 <^i* tifr-Jjtm ft £ * <7)Rt!t^ 9-y << > 
10 0 4 2] EP*>, *#£IKK4 4*M0!lT-(4:*;8iJ1-4 t 

p»*ft-i. -i k ft < ±m®-<vm%ti%w$:mb-*t 

P»*f L ±^#<7> Pt*fB#ffl £ a h * i> m 2 cORft t * 
->t, i»4<0«Wmi±J 4 tf'±B*4cOPR#tf£ic3:* M 
Sb» £ RSM L ^o±^ftcoi**j-B#£l3 £ a <b * 3 <0 

o±«#tfO nt#tB#$ £ 3 * * * 4 O ifcftfv * * - > * <b 

[0 0 4 3] >X^m 8 75^01 1 £#M Loo.rtie> 4 
oOi®tt>'N , ^->Uov»TSiW - t'5>o 0 8 7}><b01 0(4 

1 0UliiRSt#7O|ll#l)!liI. #Wt#9<OHJ*»3IBI, & 

4 vmw&ft 6 * tt^^ft t e * b > 4 on 

®±lc^$^^^r J r kf-r * 5 a (Hi) rttlflW&L? 

[0 0 4 4] U8^<b0 1 o uiiv>r (i) liiinriitE 

^<0i»*J-B#^^L-Cv^o 08, 09, 01 0^<bt> 
**« 4 9 IcauaiE^UIiltBbiRfl-^ttSit* - k ft 

#traiSP#«8 5 S i) s W 1 1 IcioV^T I "Ctf£ i\X& *) , 0 

i l^t,*?*** tec <ot £<D£ r mm-<r>'&$t®i&t%%i 

$ Sl±&ffi±tt.£.1ftl-jE.*>bixX^Zo 
[0 0 4 5] -U, (II) (1*1 cOPjtflt/^->£/FL 

fl.ti»j|rt-*c:i:4r<±Jftfl-QR o***i**t$*L, 3EU 

££;lx& 0 01 1 coiltt-IOk £<D±$M4Qr co»**HI3 
&B#WU S^TFL-CfeiJ, 01 1 CS?WJ:ii::<0 
t #co±^Qr Oift&R]&B$gi 5 S (±JE3t±.5E*f£t 
T-Ji^ S tt^og* Y)\s?TQ rt^ < ft & ti k*a# $ 

[0 0 4 6] Ei±5Efi^.a?5ti«I 5l*3<om:*J(4 
*»KftTL, «5«t£5F*9<oaflEfc^*Uffi:T-r*o - 
CO 4 a JCffi«±5E.A*:ar* tlM 5 rtOE***** 

[0 0 4 7] ;«)iii:±ifi{}« oWWSJW* 
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s a*a£ -£ u * n z> t mmm n a*« v < * 

IR^U 2 2c0i&«a s Jt#MtL*!>ib*U>o w<0«^ 

qr <7)p»itMi&B#^ <? sim< -tixtf-t z>a &fc9.ifx 

iS^<ftt9, fcTNO. ®l)X^J2 2coiajK?r±#$ 
S(4T*#*ffltaA?-*S w tWJ Lv^ t (-ft4„ 

J3v»T(4±^Qr (VVk&ffll&mWe S(i*^*^Cft 
t'iSitt * 4 IS •) «A ? Kf^^ffl (Ct£5E S *tr v» 4 o 
[0048] 08CO (III ) it^2<D^^9-><Dm 

r»sb«»Q» ^tt^tt, 08<o (id (.zmzti&ns 

1 comftt'*? - xo^^-UJt^Ti^f-IQR coi«#t^$S 
B^ffl^ S* f 5Et-aA^tL4o 01 1<0 W\itZ.<7)t^<0 

±»4Qr o4tatPltta«H s^LTv^ 0 0 nc 
20 S(±0iico(n) tc^$tt4*i <ov&M>**->r>i§i 
«5**tHS6^«tf SliR*h*-?TQ*«K<44litI 
[0 0 4 9] (R$lJi5Ejft#fiU*v»rilBlft«S*l-Qv 

*>t>rmK, ^h>> K, — gl-fbK# 

±^4Qr <oRti?A*ini^$tt4o ft^tiio^ciii 
mm-Q* <nm.%sm#inm e s i^itJuae-^-ct*^* 

* ^ T*#4<OT-^**>!.SI4^ft'9iS<ft , )^ M< LTN 
0 » mm\ 2 2 COSJK «rH t-*5S i "C±# S * 4 - t # s 

[0050] i/c, 08<o (iii ) Km-tmx*i*%ffi.ft 

9 75*gg# L X t # KMJfc*fl- Q . $ *t 4 <0 "C 

MBb^ Qv fl-W s »HC<?)fr*i^^- H 01*3 
USftilSftio CO**HC»4NOx IR1R#J 2 2 na-i" 

40 t §#§^1" 4 K-ftSK-ai: 4 oTN Ox ®J|ISIJ 2 2 COS 

R(4ftil(cjEtci^v»iaKi-e±li--*L«i>ibix4o EP*>> 
c <o0fl-^(4S^*-^ia<o±#^ffl k 8BK*r* ^o^am 
C coig^l'pffl k <r>W3i<r>Y$m i:iotN0» 2 2 

coiS.S3& t ±#-*L*'bit-&o 

[0051] ttz, 0 8 co (iii ) w-tmx\*i%%$mpc 

75 ? k'X h>4co^r J rfc*x-f 5 a 

35 f T*^4„ -5-<0^*, PR#tB#U4oT^rta3!) s ^^ 
50 *l.4<0^|!liJi-r4ik7j J T*#4o 09<O (III ) I4»2 
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(M) k-TFZivhmi tomfo^?->tot§ i <kiztt'<x± 

^o±b«-qr <?>mMffi%>f%wi e sum i lco nu;^ 

it, Cftfc J:oT±*fl-Qn «0 

[0 0 5 2] ifc, i«5*20«Tti»IWS«*»e^ h 
T«K)^ft-Qe *«PH*r$Ji40t?1tBj|j|»iH-Q. A J vV> 

y# r ftg®± t-#*-r * n i m±.-t &zt &x # -s o 

fcjS, .1<0»2 0#|T-I4[18<0 (III ) X~7T^iXi,^\ 
toM t S & o TS^ # * * <7>*$=H C Oi £ !f ffifa t-if 

«H\ ±»4Qb Oi«#t^^B#fl8 & Stl9ff) (II) t- 
^-3THI9 0 (II) \,Z7F2it&9£l <toV$M'**- 

> tom&i-it-^ixtf ztom2<toffl<tojj&NOx W.UM2 
2toi&m<to±%-itmim?sttj:z>j)K m i <town~tt-<iv 

lf*2O«O***N0x RJDWJ2 2?>*&ftcO±#ffU8ti 
[0 0 5 3] I80 (IV- 1 ) *3«t LP (IV- 2) li&3 
T-I±II18<0 (Ml ) U7F$;lt.&£2<OPR54v<?->fc|S| 

mm- q h c7) mmttoB mm * x «*f atfls twca 

-So 

[0 0 5 4 ] £©»BMSfi-Qp l±$$£g5rttc:fcv>T$» 

«t*u*t>tti*, tottaMQp immztiztz 
to>mmmmQp ii*iHc«)i-i?s^=if- i- i ofti;# F 

^to^tmnctoi^^L^hn, m< lt*ihc 

ORftEJCft^ioTNOx "RWPJ2 2<7>iSftl±.%i£(l 
±#-*Li&f>;ft4. «HKJtr*il*-t#$*4£fc.-J:o 
TNOx «^*J2 2 0fift*±#S*4»frJ: !? fcSMK 

frx*<D&mHc<r>mzm±2&xffitKfcm~ii *) n 

Ox PJ.J)X^J2 2 ©Sft&±#£^£i§-§-co;£;6>*NOx % 

htox-, ms<?> (iii ) \,z7F-£i\z>n2<tovg.%t^i?-> 

Zm^tzWi'kl HiStf) (IV- 1) UJ:LP (IV— 2 ) 

izmztt&m 3 <DPt#jv< * - > *fflv>7t*-&o^d f N o 
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[0 0 5 5] NOx «a*J2 2<0i&ft£sE(C%ii{C±#?. 
L *!> (i@ 8*5 (IV— 2 ) \Z7f. £ i%£> <fc o (-W 

o«ab«»Qp t*iti-*ti«*Hfi6»«jjt«** I *#< 
#»LtLii„ ztuzitL-cnabmiQ, wpsm»£ 
io mm-Qp ii -> > y#7rt»i Ufa-* l & < & & „ 

(IV- 2) .w^StL4J:TtCi5l?*Olift»«fefl-Qp ^WH 

[0 0 5 6] M9to (IV- 1 ) is XI/ (IV- 2) lit! 3 
Oi*W>'^-><75^2 OW?:^Lrv>i 0 i<75^2<7)f!) 
T*(i[H9<0 (III ) tC^$tL^>^2 <OPt#t^*^-> 
UB^»::WJ»«fl.Q. iJi^'i^QR i*iJtS*$^ ± 
^«-Qr «0**t«<0»gMTe«t>Xli:»KR;ffe4'U3Et;1t 

Kj'B^Qp * ? i!»*j-$tL^ 0 m 9 .c^-f«rei±#Ms:# 9 # 

o 

[0 0 5 7] ^O^2<O0JtCi5V^T4NOx l^iRSiJ 2 2 
<0iaS*Ht-«.iiU±#-ti-L<6^^{c(illl9 (IV- 
2) t^$*t4J:d»;1iS!»«M4Qp O f*AHIl 8^**8 
L»t>ix4o HI 00 ( III- 1 ) , ( 1 1 1- 2) iiJ: 
( 111 — 3 > J±^4C0Pft#t/N'^->*^LTV>^, o ^ 
OH4con»#/^->-r*liHll 00 (II) »C^StL*» 

±»4 q r . co y*M&toBMftm + x « 4 swcff ft teie 
50 i«i!ii»Q P *njtits*L* 0 mi o izm-t®)-c~i±vm# 

[0 0 5 8] zcom4<r>vgH/*?->izis^xi>NOx 
2 to&mi3£l~m.mz±g-£LtbZ®'£l l ziim 
10<O ( 111 — 2 ) &£Z/ ( III — 3 > IzmZiXZ J: 9 

*<7)*^h c to&to\<*-ftifr— ijy.\tm.-fitmit l. 

^r< LTNOx WBM 2 2 <toi%.mto±g.&fetf$zi\:-f 

40 z> 0 ttz, m-to^'*? - >xh^xi>Km±ft$:ik 
h mmmm- q p to v&m® m. * mt m% if**to 

*«HCO*3&»aE^kL, KLTNOx RJR3W 2 2 <7)ja 
tffcS^itCioTNOx ®JR^J 2 2 Oj&JS±#ii 

be * *s 4 aft »= wifli f - 1 **-e # & o 

[0 0 5 9] ^(C— Cnjt Lt, NOx W\J.M2 2<7?i&ft' 

?rsisz£ft> «x.if6 5 oxztx'i.m-z-ttzmiz, 18 

9. (II) }zm2ix2>%Sl<0<9(%t;*?->, msto (III 
50 ) \ztf21xz>%2 coi^M-' < ^ - >\ iiiy-'msto (iv 
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77 

— 1) JL\t (IV- 2 ) ic^s*i*«3 0pM*/<*->* 
ffl^/:^(:o^r^t^o 01 2(iNOx W\1M2 

HP*>. 0 1 2 (CioV>TQT^1-^i£{i0 8<D (I) Utf 

s n £ m^m^nmM q *«1t =m z> atE«tt * l t 
Qr -e^i-*«HiB8o (id 

*#Jv**->Qr T^^TPtftfO^f *>*L^a<£IRi*S:^ 

LTis^ q v +Qr xm-tWM&msn (III ) 

t>ti2>mm;T%f$.imLX&t), Qv + Qr +Q p r^i" 
ffiitlii8 0 (IV- 1) Xii (IV- 2) U^$*l£IS3 
OPRWv^-VQv + Qr +Q p "Ct oT^ttO^f^tt 

[0 0 6 0] 4fc, il2M^T (1) 

2 2<^iajSTc^*!)5cie>e>tL7t*i^iajKTi, 

(£3 0 Oti *) tfiv^k#«r^L-rS5l), Ull 2Ci3^ 
T (2) teNOx «JR#J2 2^ajKTC**»l^aST 
UHil<N ^^^^<bfL/j^2 0?UJST2. WxlJT 20 
5 0 0ti:t) fcfi;V>fc # i^LtiSl), 0 1 2 lci3V>T 
(3) iiNOx 8UIX5U2 2^STC^2(^figT 2 

[0 0 6 1 ] N Ox ftJDOM 2 2 Oi^ffiT C 1 <^S.S 
T 1 J: fJfiv^kS^ttBIl 2<7) (1) IC^Sft* .to K 
I*F;^TQ < *o«H HietN O^v^pi tLfc 
ate**tCi5V^TC0^«2Oi!R*f^'«^->Qv + Qr X 

Xlt&3<ni£!ft'*9->Qv +Qr + Qp ttotHlf 

[ 0 0 6 2] — NOx PRJRSU 2 2 OfiSTCCT 1 
^TC<T 2X$>Z>t §(Cti0 1 2 0 (2) tC7f;£tL& 
J: 3 KK* b TQ7& S S5 < *o«B8IIHE»cNO?»v»H 

hti?cmmmx{±miom§i^*->Q* tiots 

2 0l**iv<*->Qv +Qr T-*>oTl!»*t^t)tL, c 

i>^z&nmw\<oM&mmxi$n3<nm 

tt^N-^->Qv +Qr + Q p "Cfc oTPt^^T^tl^o . 

[0 0 6 3] — *\ NOx n&»J 2 2 OSST C^T 2 
^TC-e**i:§Uti01 2<0 (3) t'Tp^tL^ J: ? U 40 

Oft*W«|oaiE»i*-Ctt»l <7>R»S*'**->Qr "Cfe 
oTiJttttffrfri'U ioai£«l*J: o t>fi*w«^a<£ 

Sttt-e«f|2 0P»lt^^->Qv +Qr ttotWti* 

fftetu o feHKft*w«oaiE«*-c 

(±»3<50l|t^^->Qv +Qr +Q p T^otW^ ? 

[0 0 6 4 ] BD*>> NOx i»JK£iJ_2 2 0£STC^< 
fcfcUoftTfcl W*#><*->Qr -c'<>oTi«l*Sn 50 



#K3 2001-173498 
4a«E*«*JJ:0 f *2^i!H»/<^->Qv + Qr Xi> o 

T«*t$*L*a«Ea*(±e*«f«u»*o hi 3 (a) 

f±, 1L2 Ufc^TA*^$*i&K*b;K*TQ£J: 
^BaiUlE^NT-ab^t ICNOx IRJRSJ2 2 0#i£ft 

SJ2 2 0£j£TCOgEfl:£: > m$i'*?-><0&iti7fil> 
tv^ 0 &jb\ il 3 (A) ic*V*T*» (1) (1B1 
2<o (i) c^fJ;ot:TC<Tl<7)i:Ji:NOxM 
M2 2 0#fflftffl**H«&Sftfc»-&«r^LTl3»}, (11 
3 (A) lCj3V*T*K (2) ii012<O (2) U*rTJ: 
^:TUTC<T2O^ICN0 x 2 2 <Z)#S 

f^ffl/6 ? ra$fe$tL^:^?:^:tTib^, .013 (A) \~ 
fi^TStai (3) Iiil20 (3) ICSf-J-J: ?t:T2^ 
TCOtlCNOx !RJR#J2 2 0*«f^ffl**BM6? ftfc 

[0 0 6 5] 013 (A) *liJV*T\ NOx ®JR 

#J22t^SOx ^Kffi^^^vI^^^i-SOx M7 
7 ^tf ? -fc y YZIX&tNOx 2 2 0#af*ffl**H 

£6£ft. NOx ®JRJPJ2 2OSSTC^S0 x osscm 
ff^UHiWTiix ^i^tNOx IRJR#J2 2*' 
^>OSOx JfctBftffl#H#6Stt*o TC<Tl^)t*K 
NOx WUBHPJ2 2«5»aftffl4 f BI»«*t4i:4"f»*^ 
*3 OPR#fv**->Qv +Qr +Q p tt^THW f lT 
foiW ^tTC^T 1 (C^^h^20Pt#t^^->-Q 
v +Qr "CtoTl!M**«tT*?*L. *WC^T2i:4 

^ tH 1 <7)Pt#jVN°^-->QR t^otPftiWT^^^o 
-^^N ^3^^#t/^^->Q v +Qr +Q p 
NOx RJRJW2 2^>«aEJi#*«i*<)*<, -k^%2<F> 
«#t^^^->Qv +Qr U«t^NOx.qRJR#J2 2 0£K 
±#s(£***<, *1<7)*M^->Qr CiiNOx PI 
JRSJ2 2coSJt±#^iiStf&< 
[0066] ftoTTC<T10tli:N0x 9RiR#J 2 

2o#«ftffl#iMfes*L*fcBii 3 (a) <Dnm (i) 

-C^StLS J:-5^®a6<±NOx *MW}2 2<Gi&KTCri t 
Mi:±#L, *^"CNOx fi|W220SSTC^T 
lrlA^tNOx «JR#J2 2oaJK±***±^Lfi< 
SrO. NOx KJRM2 2 0«ftTC**T2 «r«ic*-kN 
Ox qRJR#J2 2 0fflJK±#*(i|EUfi< 

[0 0 6 7] — Tl^TC<T2(0hlCN0x Ift 
JRffl 2 2 0#ffl-ftfflj&*H*SSfr* fc JWC$2 OPft 
W/N-^->Qv +Qr "Ct oTljat^fo^ ^t.T 
C^T2C4I>J:»10i*^^->Qr tr.fcoTi^#t 
ffiWi^ofJot^^tlCliin (A) (O^m. 

(2) -t^U«I*(±NOx «JR*J2 2 0a« 

TC* f Jt«!W»9>o < *9±I?-U *v^N0x ®TOJ 2 2 ■ 
0£JKTCrt*T2 Sr«x.4i:N0* TO^J 2 2 OSJ^± 

[0 0 6 S] T2^TCOt ICNOx %iRS»J 2 

2"o#iR^ffl* c H*&Six*i:»IoiJt»/^->QR "C 
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4oTi«jM**T*>fU tSot:(?)tii:iiNOx iftiRSJ 
2 2<7)&KTCfi^o < 19 -h±#i-^o H 1 3 (B) 
(i, 11 1 2 K£v>TB j&T-^Sfi&K* h/u*TQJ3 J: 
tfWJBCftN-eiAkicNO. ROM 2 2 *>#aft 

HIESSNmtJ»SfLT^*i:«3eLfc»*ONOK IRQ 
#J2 2<&&KTCOS?<ffcfc. *^^->0«fttfL 
tv^o fcis. Ell 3 (B) ui5v»r*J* (1) 

2 co (1) l:TC<T 1 <Ot *^NOxiRJ|X 
3fl2 2 0#aftffl**H#6Sftfc»-fr**LTiJ9, mi 

3 (B) KU^TSfeR (2) (iil 20 (2) U^i"J: 
9i:Tl^TC<T2<Ot§i:NOx KiR9J2 2co#ia 
f^ffl^BBSSSixfcW^t^LTisiJ, > HI 1 3 (B) U 
*5^T** (3) \$mi 2CO (3) C^ti:^:T2^ 
TCOt#t;NOx »1R#J2 2 0#aftffl**BBSSSttfc 

[ 0 0 6 9] [112 lC*3u»T*BT*S*t*5f*h^^ 
TQ*iO f «HIHgJftNUlB*StLr^*i:*U(iB 1 
2^<bt)^^J:^:TC<Tlt^5^, Tl^TC 
<T2f*^H. T 2 ^TCt*^^ t*3 0Wt/< 
*->Q v +Qr +Q p ftotPBWfft?^ feoT 

mi 3 (b) <omm (i) , (2) , (3) -wpstt* 

-fc^UNOx mlM2 2oaSTCi:***)tfi:NO 

x ««aw2 2oaflE±#W5ii(a«Hcn»*o 

[0 0 7 0] IP*>, HI 3<7)M (1) IZtfZIiZ *1 
i:TC<Tlot*i:NOx »iR#J 2 2 Oftilftffl t H 
*&Lfc*frHtt, BD^NOx »JR#J2 2^aftTCi:g 
H^ST^ax t(7)i^§v^^:N0x ®JR3fl2 2<o 
#aftffltBB*6Lfc»-frU«iNOx R«#J2 2 0aUCT 
C*-e*&«tt*< B*«HET.«x 4 TM:*.* 

UIS3 wftHv^-xj* +Qr +q p -cfco-cijutrt* 

Qr + Q p ttotiSlfU^CiiNO,. KTOJ2 2 
OiSKTC^f±#fi»fc»i:NOx %JR»J2 2 eoa* 

*->Q v +Qr +Q p ^iltSrfflv^tNOx RJRftl 2 
2 0aRTC* f B«aKT-.x «r*rt3UaxTL* 
»T< LTNOx »JR#J2 2**Jft*fbLT LS -9ftBMt# 
£>& 0 ifc, ^0*3 0H^^->Qv +Qr +Q p 

[0071] SEotTC^Tltiof:i:i CliNOx 
KJR#J 2 2 *flfc#flr*- ^<^r fflih L . *o»»fH*« * 
fi«1-4fc*UHS3 OR»*jv^->Qv + Qr +Q p ^ 
&*2 0i»»^->Q» +Qr U$J»;l$>tu ^X 
NOx «JR#J2 2<oa«TCd*g«{aST..x KiScfv* 
EP*,TC^T2H4ofc?>#20iJWt^^->Q 
v +Qr frbtzl <OV&M'*?~>Q* IZ&tejLhtl&o 
SlO«ftf/^->QR ^ffiv^ti^^NOx »JR#J2 
2^aK±#Sp* f 'hS<4'K fiEoTNOx »JR#J2.2 
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[0 0 7 2] *fc, H13 (A) U*v*Tltai ( 2 ) f 
7FS*i*»£«::liNOx flRiRSU 2 2 0a*TC(i*J#(i 
Jttttt*<±#*L*<biu ^T'NOx ykWM22tf 
W&itt & <?) £ PIjJL L *o «fl.fH»* «: 4 rt: » U 

*2^H»^->Qv +Qr ^t>gl Olg^7-> 
Qr U3J&;l<bix&o ifc. Ell 3 (A) K&^xmMk 

(3) T^$ji^J: ; 5(:TC^T2t*^tli:NOx 
10 «R#J2 2O#aftffl* t Hte»itfcfc**ci±N0x SMX 
#J 2 2 #»*-ffci- & *> * ISih L*o«»fB**«rfi«1- 

[ 0 0 7 3 ] — 15, M 1 2 lZ&\,*X*BX-m2tl& £ -5 
UK* h ^nQ» $ U(i»4R**f»^^ < . 

J*5l#*attS«5fcT*< &<b£v> 0 

NOx KJR9J2 2coa«^T^^^tt^-<_L#^^^>^ 

*CNOx. IRJRSIJ2 2 OSJST C «bfl3 3 <D 

20 Pt#Jv*?->Q v +Qr +Q p Ti> oTPg^ff t>it 
&o /:/:L, <I<OJ: ^ UilMK35r^a* , *<ik , *< fc'bfc 
£tC»3C9l!ft|^*->Qv +Qr +Q p ttot 
**t**fffcil'Tt)iai 3 (B) 0££| (1) , (2) , 

(3) fSSWi^CNOx M9]2 2^)fig±#$ 
liSiifift< fc<b&v> 0 t£oTCO<L £tC^ii£3 0J**j- 
/^*?->Qv +Qr +Q p ■C4oTi*lt* ? fi : ^ft.TfeN 
Ox K1R9J2 2 «STC{i§|,«jat^:^ J t 

$T < LTNOx »JR#J2 2 oaftTC *«**U*< 
iotNOx ®1R#J2 2*qfe*ffc+4ftl*tt«±*v^ 

30 [0 0 7 4] ClOi«9U*«WUJ:**KI[«-CttNO« 
TO2U2 2 OiSJSTC^±#"t^^ k#U«±NOx IRJR 

4(7)Pt#t/^->Q R +Q P ittin:tttiio 

[0 0 7 5] @13 (A) ^iCJTHl 3 (B) U&^T 
NOx KK#J 2 2 0SgTC^6 0 7 0 0tO 

ISfiSTaax rli^^NOx «JR#J2 2*^(?3S0 

x o«ctt«l»*«ff*>ii*o *i::oS0i ottfUMfli(c 

40 ov^tl 1 4 *#BB L-o-omM-f&o m 1 4 (iNOx 5£ 
JR#j2 2^?>SOx iMHi^^nyh^i 
7^^STi, EGR$iJ^^2 5 OUBS S E <h . KM 

i«»OP»M^teB#W ^ S timLX^&o HI 
h^#l 7 0ggjKSTA5 ilfEGR$IJfflI#2 

5 <7)gag s e uj3v*-c«»iiig 3 Km z ftzm-gm&M 
iz&i-tzfflmzmLx&t), siasox atUB#tci5it 
hmm^TfiLx^^o *tz, Bmirx0)&mjtKi$\,>x 

50 »««-ett^*-^^«^-fa 0 
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[0 0 7 6) HI 4i:/T?n&iTi;N0» 2 
*5)S0. *SctU1-'<#t#»-liEGRtU»#2 5**^ 

*»JH-Oi»#tMS&^»! 0 S a*ffi»±JEjftfc*-C«l S it, 

(ii*/J>$ < 4 l), ££oTXn-y 7<DMJgST<i 
S*hWTQ« , ft< Jfcillf/hS < &4 0 

[0 0 7 7] ifc, NOx ®asij2 2^«>SO, 
-T^i tii:i±NO> BS.TOJ2 2-^>i£Ai#$C#*o£ 
«Jt* t 3a&3S*8il:X.± U^fCiiio (c»5Rff e+x 

4HifctajT(iN0x IRJR^J2 2^<OSEAS^v**^.* r t>-f 

»3Wt«*U:MJ&*SJH-Qp *««*rS^t*o B0*» NOx 
WW$}2 2frbSO*iWt.m-f'<&b&i l zi±mi0<r> ( 20 
Ell — 1 ) Xli ( III — 2 ) X<i ( III — 3 ) tc^Sti 
4i4«0f#/^->QR +Q P oTlt*f* f fi : t>tt 
4,115 tc^$tL4 J: •? KNOx ^iRS>J2 2*><bSO 

Q^< 44t5ififA^-4o 
[0 0 7 8] NOx I&1&3IJ2 2ri><j> SOx ^tBI"^ £ 
iJoxn? h;u#l 7 OHKS T33 «t y±«moiJt«- 

& < , h TQ J3 <fc ^HB<E»N 
4 C *%>miz£2>$mM-?&. NOx ®.JR^J2 2 S 30 
Ox Srifcmi - ^ tl<0^n 7 7<0SKSTiJ 
± P£fttt«)*ltHte*il 0 S l±3c* Hi 1 6 (A) is J: 

(b) izmzix&z-o izm-$.Y>i< ?tq&£ x/mm® 
mB.nnmwct lt-7 y 7'<nmx' : ?tt>R om 3 2 rtizie 
•K?nrv»4 0 

[0 0 7 9] [11 7i±NOx KiRS"J2 2 7>£><OSOx tfc 

h;U^TQ**lK4— 5eh;l/^y.TC44 t^a -y 

1 7 0H*STi»-!eHSk?ii, g*f;^TQ**fi 

< 44l:o*itEGRiffl#2 3 OgfJIgS Et)*A§ < $ 40 

tt4 0 — NOx 9RJR5U2 2 NOx ^ffitffi $-*4 

< , iOti tcl±N Ox IRJD^J 2 2 ^Oi,tA#^** 

[0 0 8 0] H18(±NOx 8UD8U2 2*f>NO» £ifc 
BJ$*4ti<?)7n7h^tl 7«SftSTt, EGR 
flfllftlft 25«i§gSEt, 5 fi-eO±M<0^ 

**X<0£**±ki:^ EGR$t v ±i8-ff)«ltWfl« 
S t r5KLTv>4o Hi 8<OXn -y l 7<D 

H8ESTJ3J:O f EGR«,»#2 5 OHSCS E Uisv-rfR 50 



#63 2001-173498 
22 

m±m3 (C^$fi4ii*«|K^t-iJit4raftSr^Lri3 
I), HfcliNO* ftffiB#UJbMt4-li8Jg£^L"0'4o * 

*.±»#jI(EB$ iztsn&tttOAZm UTU *) , ^IJNO 

[0 0 8 1] Ell 8 \zmZtlZX n KNOx ®TOJ2 2 
*'f>'NO« ^Staj-f^^ t §«-l±EGRWI»#2 5^ 
BH-La&ft, »r< LTEGR$l«t44o ± 

i<ot# ^.mmm&t iTMtm&m** * - * r# * "? 

WP#i 7<oiaJKST* f j^-*Li<>'btt4o ii8t:i 
£tL4xay f;v#l 7<7)^KSTi5ilK±^4<7)i*if 
53$pB#^^ S (ill 1 4 K7F£ft4 S Ox SfcajB#<7)7.a y 
h;U#l 7<O^SSTi5J;y f i«*|-<7)l«*f^^B#»^ s 
tlWlCT-**}, ^oTNOx feaSB#tci$lt4^Dy 
?fl70^SSTi3J; Vi^ftOiJtltHte^FJH * S 

*@i6 (a) a xv <b) izm-tTvffrbnaizti 

4 D 

[0 0 8 2] ife. NOx W.WM2 2i^NOx ^rffitB 
-T^i t § UliNOx 2 2 ^i^A^^^O^ 

Ox RJRSiJ 2 2 -^WiiiE if 7* if '1 » f - 1 4 4 ± 
SNR# 9 4 ltlttO»SRffe+ HfflKl^W Q P & 

i**tStL4 0 BP*>> NOx ©JR^i2 2HNO, ^tiffi 
1"-< #t#tctHl0<?? ( lll-l) Xli ( 1 1 1 - 2 ) 

III — 3 ) {C^§tL4^4 <7)B»#t/^->QR + 
Q P T**>oTi^it* t fi : *>tt4o HI 9{c^$H4±-7t- 
NOx ®1R^J2 2*t)SOx tfeffii-^i fc #<?>«Sb^ 
«-Q P 04l±S*h;W^TQ* f iS5< 44l5f*BAt-4 0 
[0 0 8 3] ^CI2 0 LooN Ox D^jR^ij 2 2 

i>t)NO» fc IC-t7 hS^4N0x Scffi 

77^iD r NOx BRWJ2 2^<b SOx Srifcm-f^i 
t#tc-fc-y b$tt4SOx W&-7 ! 7>?<r>>$m.xs-*->\z 

Wr^l 0 0 (Ci5V^TH7 {C^-tvy -7"^ <b ip-feBf 
FhII^NOx i^JR»AX^*aj$tl.4 0 ^W7 7 
7"1 0 IfliNOx ®JRfi2N0XtlAX**Jni*$fl. 
4 0 ^fXf 7 7-1 0 2T-liNOx IS11R1:SN0X7J ? 

0X>MAXll:44t^f 7 7*1 0 3i:«*> NOx 

4 0 ;M^7-^1 0 4Hdttr o 
[0084] xt77 , i0 4 -etiRMilQ ujgfBtk *m 
JtLfcWk • Q* f 2S0XtcJjQ#?tL4o **fl-*(cj±U 
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2 2 U®iR£ft£ SOx *(ik • QfSfot^t^-ei 

ti&Z SOXIiNOx 2 cqftJRS tiT v^* t it 

7££*x&SOx i^toUv^o' Xt77'1 0 5tii 
CO SOx »2SO**«H*«*<tMAX2 Sr«xfc*» 
5^* ? *iJgiJ?n, 2 SOx >MAX2i:4^^f77* 

1 o 6u;ia,t~sOx M7vm-; h£ti£ 0 

[0 0 8 5] ^CCIU 2 1 £#raLoo»*s*J»Uov>T 
SiW-f^o H2 1 *#H5l-4fc. ifffl*i:7f7^2 
0 0 U±5V*TS Ox ttffi^v^iH:* h $tLTv>&**§ iO 
^* ? «g(JStt^ 0 SOx jfclB 7 9 ^tf** y b £*iTv>& 
v><h ^lc(i^7 L y>^2 0 1 KilA-eNOx fittf}7 7^ 

•fey b **trv»*a^5*3i«flai**L* 0 no x &tB77 

^36*-fc 7 b ^ntv^^v^ | Cli^f 7-7*2 0 2 tC^lA, 

•c«# o»k* s ^t ti Z> o 

[0 0 8 6] BP*>, Xt7 7'2 0 2 X~{±m$ (A) 
t7 7 7>^n-; 7 0g«BBJSST3& J *ffl? 

& 0 ^v^T7 7*2 0 3TN4H5 (B) 1:^7"/ 
i^EGRM»#2 50@iriSSEm^^ EG 20 
Rfflf§P#2 5«OSK^OlIBSSEt £tt& 0 ^ 
r^t77 , 2 0 4fii|4 (A) ti7^-r^y7°^^Ptl+ ' 
iQ* J *{B$ti, @4 (B) t:ft*7 7 7^fc*#fjM& 

[0 0 8 7] — ^t77'2 0 1 K&^TNOx Jfcffi 
77^7 FStLT^itflWSftfci: *U"i*:ry 
y2 0 5i:^tNOx rftJ|X»j2 2*><bNOx 
&NOx fiCffifika^tTJbtt^o Bfl*>> ^T77 a 2 0 5t 
(413 16 (A) i:gf-777>^n7h^#17(7)i 30 

lISSSTt^ix^o IO^EGR$M#2 5l^ 
K^L^fbtt^o >X^X7sf-y 7*2 0 6tr(iH 1 6 

(b) itz^^vy-frb^m&^mMmfemme s&n 

ffi£*L&o ^Wr7 7'2 0 7X1^7 7 7*2 0 6C 

[0 0 8 8] IP*>> ^(?)^CIixn7 b ^# 1 7 <OH 
->T^otiSMtTt)ii. ftii:i;otNOx fRJRSJ 

2 2 K«Ai-4ffl»#*offi»jb&*y vTtzn&o * 

^7 7 7*2 o 8X-i±%m#x<D&miti& u ) yf k? 
WHiiJBLfci: ^:(i^f 7 7'2 0 9 UJtA,T-NOx JfciB 
2 0) i**i:$ii*o 

[0 0 S 9] — ^> ^777*2 0 0 »Cj3V»T S Ox Ifcfll 
77W7 b £iiT^£ kflBr^ixfci: §ui±^f-y 
7*2 1 OUitA/CNOx WDWW2 2^ ? SOx £&ffiL9 50 
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£SJK£ Xfti&itLtbhtitzZ t J^t#fi^77 7^ 
j&*-fc? h^ttTv^^5^|iJgiJ$tL^ 0 SOx £k&7 
7^7 bSixfci:§Utia#. M*77 5yii'J 
-fe v b £ftTi3 , fjot^fy 7" 3 0 0^T&A,Xg-i& 
ftlJ«A J ff*>n-2)o CC0#iaiBJ«l* f a2 2 IZfjkZtiX^ 

o 

[0 0 9 0] H2 2*#?Btl>i:ifi0^i:Xt'^3 
0li:^^TII5 (A) i:^fv7^ibXD7h^ 

1 7<^ggrassT^»ai?^ xD 7 i>^i 7 oh 

SE**c:<og«BBKSTk$tL& 0 ^777*3 0 2 
-Ct±H5 (B) 7 yfr <b E G R«»# 2 5 O I 

nmmsEtfw&zix. egr©j^#2 sohs^^ 

gH^SS E t £ti£o ^t^7 7 7'3 0 3TI4SS 
-fc>*3 9iz* »)M$tL^NOx fWJ2 2««T 
CA*» 1 OSJST 1 J: 0 tftvv*^*^8US*i*o T 
C<TK7)tl{:ii^f7 7'3 0 4 lcitA,-ei2I 1 2 CO 
(1) U^o%^T7t^^^^*^^~>^ 5 {>oT*«- 

[0 0 9 1 ] — ^\ X777 , 3 0 3 H±3V>TTC^T 1 
-C*4t«ISU3*t*:i:*^li^'r-v^3 0 5 Uii A,T-ffl 
3 9 CJ: O&ffiSixfcNOx 1WJ2 2 cogf 
TC^S2 OSJST 2 J: «J fef&v^^^^ijgij^n^o 
TC<T2<7)i:§t:(i^f77 , 3 0 6 KJIA,-eEI 1 2 0 

( 2 ) v»TJg* ^> tL&*St'< 

A*|f t>ti2> 0 

[0 0 9 2 ] — X777 9 3 0 5i3V>TTC^T2-e 
*£k*J8US*Lrt:fc 11:11X7 7^3 0 7t:a^Hl 
2<D (3) U&o^ T5e# <b fr£ P**jv ^->-C^t 
PSW^f^n^o ^t^7 7 7 , 3 0 8TiiSg*t>t 
3 9CJ: f}tftffl**tfcNO«iMttiJ2 2 0ia«TC*«B 
SfiJSTmax J: »9 t7S< ftofc*»S****l»J**t*o T 
C^Tmax ^777^3 0 9 it A,-C#««T 7 

7^7 b 

[0 0 9 3 ] Sr/0 2 #fi^777W7 
b JWUf 77^2 1 1 KiiA,-?NOx «iR*J2 2fr 

hso* rfitBt^sox tttBAaWfcftio ep*>> 

7s T y 7*2 1 1 X'l±m 1 6 (A) i:^f"7 7 7 P ^^D 

7 h^#i 7 oa*Mfts Tineas ^ 7 b^# 

1 7 0B«* 1 £OlSHftST£$tL5o -Ot^EG 
R$1J^1#2 5fi^K^L*!)^tt4o *v^f 7 7'2 1 
2TiiH16 (B) ^i-r-y 7'frb±Mft<omMfflt& 

vzme s^m$tt^o ^7 7 7*2 1 3tii^7 

7 7*2 l 2Ui5^xH:fllSiifci«WHttWF«i^ Stcisv^ 

[0 0 9 4 ] EP^. £Ofc*i::t4*ny b l 7 0H 
S^M^Li6^^> EI 1 0 iC75^tt^^4 OPt*t^^ 

2 2 UiSAt-^^^O^Jt^i* *Mf^l9 U 7^ 
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2 i TUj^-eNOxttm?^^ sOx fa&y^m 

2 NO Xi3 J: SOX (020) ^*i:StL^ e 

ri»ft/r^afeje.wnt 2 i 

[0 0 9 6 ] ^7- 4 +i b yj )V$ 5 0±UJi«L 
tz^Tl hlts^T ^i^-F7^^50<7) 

^al/-b7>f;^50 <7)Sg^r-^STo JEUtU 

5 0±Ui£*SLfc£^7 : -'f h *mff£2*tZZ£ 

tfX^&o fi|I*>. '<"T>f i/- h -7 * 5 0_b("iS 

^T^a l/-h7^^5 0 SrB^i"^ k # utii 
1**1* K^T" 4 ^tjj. V- F7^^5 0 <7)SS^-^£ 

5 OOigU££—5eiB£To ja±Kte#1-4d&;S*** 
[0 0 9 7 ] -eCT^OHifi^J-Ct/^T-'f ^ V- h "7 

U -Oi^, TCIi^f^il^-h7^^50O 

£t ii:iiB2 4 ic^o^r^^ft^pfttt^- 
m^hixho BP*>. ^x-f b yj )Vjr 5 0 <7)i& 

To aiicflwip-r^* t 
t q < «n Et^&N oi^^n <b ixtz^nm^x-it m 

r tiotWT^^ a^^s^aef^ii 

08O (III ) X(iH9co (Ml ) [z^ix^n2<Dm 
lt^7->Qv +Qr t^otPSWlT^it^o fc*5, 

[0 0 9 8] $t»cH2 5?r#HBLooiie$«t»UOV^T 
0 OU^V^T^x* *-3.V-- F7^^ 5 0 £3±1"^ 
rt^JS'J£ft&o 147 7^7 b£ftTv>£v>k§ 

[0 0 9 9] BP*k 7 7*4 0 1^115 (A) UtP 
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f7 7 7>^7D7 h;U#l 7 0g*HSST**|tffiS 

ft. y h;u#l 70lSfta*wOg«MffiSTfc$ft 
I)o^t^f7 7 , 4 0 2tlii5 (B) CTFf^^y 
^<bEGR«M2 5<*OB«H«SE**»aiStL. E G 
R»J0Mf2 50HS4^0|«HSSEt?Wo ^ 
T-^-f 7 7^4 0 3T*ii@4 (A) v -ffrh^Llti 

iQ4 f *ttl5ji, H4 (B) U^i-^y^^ijMtHtt 

b#m* srt*#ajstu -ft^o»aiffiu*o*i/-T^pt 

J4"* f fffc*t4o ^7 7 7*4 0 4-Cli^E-fc >*5 
70 2 <?)\&?)m j tlr^&'3^X'<T 4 ^iV-h7^ ;i/ * 5 0 

o#«iEAP« f ffSt*tP..x £i±-e***5*N 

BPV<f^a!v-h7^ 5 0±Kif»Lfc/*-r>r 

£ c AP>Pmax f!P^/^r^^l-h7^ 

5 OlCtSL^r^^l/- h 
Srjffix.fct §ir(i^r-7 7'4 0 5U5t^S£7 7^ ? 
-tr y b 2ft£ c 
[0 10 0] B47 7W-t7 f$W^T77'4 0 

6 Kit A,T*HI 5 (A) t:^t777>U07l>^l 
20 7 0|*5IJKST^#aSgn, XD7h^#l 7obse 

* f iOg*HJSSTi:S*t-6 0 ^c^txf 7 7*4 0 7t 
I±!S5 (B) CSt , 7 7r*^EGR«*l#2 5 01* 
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CLAIMS 



[Claim(s)] 

[Claim 1] In addition to a main fuel, in order to generate unburnt [ HC ], an auxiliary fuel is injected to a 
combustion chamber if needed. In the internal combustion engine which has arranged the exhaust gas after- 
treatment equipment which will carry out a temperature rise if an exhaust gas temperature rises, and will 
carry out a temperature rise if unburnt [ HC ] is supplied in an engine flueway Compared with the time of 
not coming out at which the temperature of exhaust gas after-treatment equipment should be gone up when 
the temperature of exhaust gas after-treatment equipment should be gone up, the lag of the fuel injection 
timing of a main fuel is carried out. In order to raise the temperature of exhaust gas after-treatment 
equipment, at least two injection patterns of the amount of lags of fuel injection timing of a main fuel and 
fuel injection timing of an auxiliary fuel with which either differs at least are defined beforehand. The 
internal combustion engine possessing the injection control means which injects a main fuel and an auxiliary 
fuel according to the injection pattern chosen by choosing one of injection patterns according to the demand 
to the rate of a temperature rise of exhaust gas after-treatment equipment when the temperature of exhaust 
gas after-treatment equipment should have been gone up. 

[Claim 2] The 1st injection pattern which delays fuel injection timing of a main fuel, without injecting an 
auxiliary fuel in order to raise the temperature of exhaust gas after-treatment equipment, The 2nd injection 
pattern which injects an auxiliary fuel before injection of a main fuel, and delays fuel injection timing of a 
main fuel, The 3rd injection pattern which injects an auxiliary fuel before injection of a main fuel, and after 
injection of a main fuel, respectively, and delays fuel injection timing of a main fuel, At least two injection 
patterns are beforehand defined from from among the 4th injection pattern which injects an auxiliary fuel 
after injection of a main fuel, and delays fuel injection timing of a main fuel. The above-mentioned injection 
control means The internal combustion engine according to claim 1 which injects a main fuel and an 
auxiliary fuel according to the injection pattern chosen from from by choosing one of injection patterns 
among the injection patterns defined beforehand. 

[Claim 3] The internal combustion engine according to claim 2 with which the lag of the fuel injection 
timing of a main fuel is carried out until after a compression top dead center by the 1st injection pattern. 
[Claim 4] The internal combustion engine according to claim 2 with which an auxiliary fUel is injected in 
near an inhalation-of-air top dead center by the 2nd injection pattern, and the amount of lags of fuel 
injection timing of a main fuel is made larger than the amount of lags of fuel injection timing of the main 
fuel in the 1st injection pattern. 

[Claim 5] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 4 
injected while the exhaust valve is opening. 

[Claim 6] Fuel injection timing of the above-mentioned auxiliary fuel is an internal combustion engine 
according to claim 4 set that the injected auxiliary fuel goes in the cavity formed on the piston-top surface. 
[Claim 7] The internal combustion engine according to claim 2 with which an auxiliary fuel is injected in a 
compression stroke by the 2nd injection pattern, and the amount of lags of fuel injection timing of a main 
fuel is made larger than the amount of lags of fuel injection timing of the main fuel in the 1st injection 
pattern. 

[Claim 8] Fuel injection timing of the above-mentioned auxiliary fuel is an internal combustion engine 
according to claim 7 set that the injected auxiliary fuel goes in the cavity formed on the piston-top surface. 
[Claim 9] The internal combustion engine according to claim 2 with which the 1st auxiliary fuel is injected 
in near an inhalation-of-air top dead center by the 3rd injection pattern, inside or an exhaust air line is larger 
than the amount of lags of fuel injection timing of a main fuel [ in / the 2nd auxiliary fuel is injected in 
inside and / in the amount of lags of fuel injection timing of a main fuel / the 1st injection pattern ], and an 
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expansion line is carried out. 

[Claim 10] The auxiliary fuel of the above 1st is an internal combustion engine according to claim 9 injected 
while the exhaust valve is opening. 

[Claim 1 1] Fuel injection timing of the auxiliary fuel of the above 1st is an internal combustion engine 
according to claim 9 set that the injected auxiliary fuel goes in the cavity formed on the piston-top surface. 
[Claim 12] The auxiliary fuel of the above 2nd is an internal combustion engine according to claim 9 with 
which the expansion line before an exhaust valve opens is injected in inside. 

[Claim 13] The auxiliary fuel of the above 2nd is an internal combustion engine according to claim 9 with 
which spacing is separated and multiple- times injection is carried out. 

[Claim 14] The internal combustion engine according to claim 2 with which the 1st auxiliary fuel is injected 
in a compression stroke by the 3rd injection pattern, inside or an exhaust air line is larger than the amount of 
lags of fuel injection timing of a main fuel [ in / the 2nd auxiliary fuel is injected in inside and / in the 
amount of lags of fuel injection timing of a main fuel / the 1 st injection pattern ], and an expansion line is 
carried out. 

[Claim 15] Fuel injection timing of the auxiliary fuel of the above 1st is an internal combustion engine 
according to claim 14 set that the injected auxiliary fuel goes in the cavity formed on the piston-top surface. 
[Claim 16] The auxiliary fuel of the above 2nd is an internal combustion engine according to claim 14 with 
which the expansion line before an exhaust valve opens is injected in inside. 

[Claim 17] The auxiliary fuel of the above 2nd is an internal combustion engine according to claim 14 with 
which spacing is separated and multiple-times injection is carried out. 

[Claim 18] The internal combustion engine according to claim 2 with which the lag of the fuel injection 
timing of a main fuel is carried out until after a compression top dead center by the 4th injection pattern, and 
an auxiliary fuel is injected [ inside or an exhaust air line ] for an expansion line in inside. 
[Claim 19] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 18 with 
which the expansion line before an exhaust valve opens is injected in inside. 

[Claim 20] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 18 with 
which spacing is separated and multiple-times injection is carried out. 

[Claim 21] the time when the temperature of exhaust gas after-treatment equipment should be gone up — 
under the temperature rise of exhaust gas after-treatment equipment — an injection pattern — the need — 
responding — the 3rd injection pattern to 2nd injection pattern — or the 2nd injection pattern to 1st injection 
pattern — or pass the 2nd injection pattern from the 3rd injection pattern — the internal combustion engine 
according to claim 2 switched to the 1 st injection pattern. 

[Claim 22] The internal combustion engine according to claim 2 by which it is defined whether the 
temperature of exhaust gas after-treatment equipment is embraced, and the injection pattern of a gap is used 
when the temperature of exhaust gas after-treatment equipment should be gone up. 
[Claim 23] The internal combustion engine according to claim 2 by which it is defined whether the 
temperature of exhaust gas after-treatment equipment and an engine's operational status are embraced, and 
the injection pattern of a gap is used when the temperature of exhaust gas after-treatment equipment should 
be gone up. 

[Claim 24] The internal combustion engine according to claim 23 by which the 1st operating range which 
performs fiiel injection with the 1st injection pattern according to the temperature of exhaust gas after- 
treatment equipment and an engine's operational status, the 2nd operating range which performs fuel 
injection with the 2nd injection pattern, and the 3rd operating range which performs fuel injection with the 
3rd injection pattern are defined beforehand. 

[Claim 25] He is the internal combustion engine according to claim 24 to which the 3rd operating range will 
be reduced by the narrow field by the side of a low load if most operating range turns into the 3rd operating 
range and the temperature of exhaust gas after-treatment equipment becomes higher than the temperature 
defined beforehand when the temperature of exhaust gas after-treatment equipment is lower than the 
temperature defined beforehand. 

[Claim 26] He is the internal combustion engine according to claim 25 which the 2nd operating range will 
move to a low load side if the 2nd operating range is located in the heavy load side of the 3rd operating 
range and the temperature of exhaust gas after-treatment equipment becomes high. 

[Claim 27] He is the internal combustion engine according to claim 26 which the 1st operating range will 
move to a low load side if the 1 st operating range is located in the heavy load side of the 2nd operating 
range and the temperature of exhaust gas after-treatment equipment becomes high. 

[Claim 28] Exhaust gas after-treatment equipment is NOx when the air- fuel ratio of exhaust gas is Lean. It is 
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NOx, if it absorbs and the air-fuel ratio of exhaust gas becomes theoretical air fuel ratio or Rich. NOx to 
emit It consists of an absorbent and is NOx. An absorbent to SOx It is NOx when it should emit. Internal 
combustion engine according to claim 1 by which the temperature of an absorbent is made to go up. 
[Claim 29] NOx It is NOx after exceeding the target temperature as which the temperature of an absorbent 
was determined beforehand. An absorbent to SOx The air-fuel ratio of exhaust gas is theoretical air fuel 
ratio or the internal combustion engine according to claim 28 with which it is supposed that it is rich that it 
should emit. 

[Claim 30] The inhalation air content control means for controlling an inhalation air content is provided. 
NOx An absorbent to SOx When it should emit, an inhalation air content is decreased by the inhalation air 
content control means, and it is NOx. While carrying out the lag of the fuel injection timing of a main fuel 
compared with the time of not coming out at which the temperature of an absorbent should be gone up, an 
expansion line injects an auxiliary fuel for inside or an exhaust air line to inside. The air- fuel ratio of exhaust 
gas is theoretical air fuel ratio or the internal combustion engine according to claim 29 with which it is 
supposed that it is rich by it. 

[Claim 31] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 30 with 
which the expansion line before an exhaust valve opens is injected in inside. 

[Claim 32] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 30 with 
which spacing is separated and multiple-times injection is carried out. 

[Claim 33] The internal combustion engine according to claim 1 by which the temperature of a particulate 
filter is made to go up when the particulate by which exhaust gas after-treatment equipment consisted of a 
particulate filter for carrying out uptake of the particulate contained in exhaust gas, and uptake was carried 
out with the particulate filter should be burned. 

[Claim 34] The internal combustion engine according to claim 33 with which an auxiliary fuel is injected 
before injection of a main fuel while carrying out the lag of the fuel injection timing of a main fuel 
compared with the time of not coming out at which the temperature of a particulate filter should be gone up, 
when the particulate by which uptake was carried out with the particulate filter is made to burn and the 
particulate is made to burn, if the temperature of a particulate filter exceeds the temperature defined 
beforehand. 

[Claim 35] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 34 
injected in near an inhalation-of-air top dead center. 

[Claim 36] The above-mentioned auxiliary fuel is an internal combustion engine according to claim 34 
injected in a compression stroke. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine. 
[0002] 

[Description of the Prior Art] As exhaust gas after-treatment equipment arranged in an engine flueway, 
when the air- fuel ratio of exhaust gas is Lean, it is NOx in exhaust gas. It absorbs and the air-fuel ratio of 
exhaust gas is theoretical air fuel ratio or NOx absorbed when it became rich. NOx emitted and returned An 
absorbent is well-known. With this exhaust gas after-treatment equipment, it is NOx. NOx of an absorbent 
Before absorbent capacity is saturated, the air-fuel ratio of exhaust gas is temporarily made rich, and it is 
NOx. All NOx absorbed by the absorbent NOx He is trying to make it make emit from an absorbent and 
return. 

[0003] By the way, sulfur is contained in the fuel. Therefore, in exhaust gas, it is SOx. It is contained and is 
this SOx. NOx It is absorbed by the absorbent. This SOx It is NOx only at having only made the air-fuel 
ratio of exhaust gas rich. It is not emitted from an absorbent but is this SOx. NOx In making it emit from an 
absorbent, it is NOx. It is necessary to raise the temperature of an absorbent. Then, NOx When the 
temperature of an absorbent should be gone up, in addition to the main fuel by which an inhalation-of-air 
line is injected in inside, an expansion line injects the fuel of the addition of inside or an exhaust air line to 
inside, and it is NOx about this additional fuel. It is NOx by making it burn in an absorbent. The internal 
combustion engine it was made to raise the temperature of an absorbent is well-known (refer to JP,9- 
32619,A). 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, in an internal combustion engine, the temperature of 
exhaust gas after-treatment equipment may be raised. In this case, in an internal combustion engine, also 
when the temperature of exhaust gas after-treatment equipment must be made to rise quickly, it is, and 
contrary to this, the temperature of exhaust gas after-treatment equipment may be raised slowly. That is, it is 
necessary to change the rate of a temperature rise of exhaust gas after-treatment equipment according to a 
demand, and to get. However, in an above-mentioned well-known internal combustion engine, when raising 
the temperature of exhaust gas after-treatment equipment, the fixed injection pattern which becomes settled 
according to an engine's operational status is used, and there is a problem that the rate of a temperature rise 
of exhaust gas after-treatment equipment cannot be changed to arbitration according to a demand as a result. 

[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble in the 1st invention In 
addition to a main fuel, in order to generate unburnt [ HC ], an auxiliary fuel is injected to a combustion 
chamber if needed. In the internal combustion engine which has arranged the exhaust gas after-treatment 
equipment which will carry out a temperature rise if an exhaust gas temperature rises, and will carry out a 
temperature rise if unburnt [ HC ] is supplied in an engine flueway Compared with the time of not coming 
out at which the temperature of exhaust gas after-treatment equipment should be gone up when the 
temperature of exhaust gas after-treatment equipment should be gone up, the lag of the fiiel injection timing 
of a main fuel is carried out. In order to raise the temperature of exhaust gas after-treatment equipment, at 
least two injection patterns of the amount of lags of fiiel injection timing of a main fuel and fuel injection 
timing of an auxiliary fuel with which either differs at least are defined beforehand. When the temperature 
of exhaust gas after-treatment equipment should be gone up, the injection control means which injects a 
main fuel and an auxiliary fuel according to the injection pattern chosen by choosing one of injection 
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patterns according to the demand to the rate of a temperature rise of exhaust gas after-treatment equipment 
is provided. 

[0006] In the 2nd invention, in the 1 st invention, in order to raise the temperature of exhaust gas after- 
treatment equipment The 1st injection pattern which delays fuel injection timing of a main fuel, without 
injecting an auxiliary fuel, The 2nd injection pattern which injects an auxiliary fuel before injection of a 
main fuel, and delays fuel injection timing of a main fuel, The 3rd injection pattern which injects an 
auxiliary fuel before injection of a main fuel, and after injection of a main fuel, respectively, and delays fuel 
injection timing of a main fuel, At least two injection patterns are beforehand defined from from among the 
4th injection pattern which injects an auxiliary fuel after injection of a main fuel, and delays fuel injection 
timing of a main fuel. An injection control means He is trying to inject a main fuel and an auxiliary fuel 
according to the injection pattern chosen from from by choosing one of injection patterns among the 
injection patterns defined beforehand. 

[0007] By 3rd invention, the lag of the fuel injection timing of a main fuel is carried out until after a 
compression top dead center by the 1st injection pattern in the 2nd invention. In the 2nd invention, by the 
2nd injection pattern, an auxiliary fuel is injected in near an inhalation-of-air top dead center, and the 
amount of lags of fuel injection timing of a main fuel is made larger than the amount of lags of fuel injection 
timing of the main fuel in the 1 st injection pattern by 4th invention. 

[0008] In the 5th invention, in the 4th invention, an auxiliary fuel is injected, while the exhaust valve is 
opening. In the 6th invention, fuel injection timing of an auxiliary fuel is set as the injected auxiliary fuel 
going in the cavity formed on the piston-top surface in the 4th invention. 

[0009] In the 2nd invention, by the 2nd injection pattern, an auxiliary fuel is injected in a compression 
stroke and the amount of lags of fuel injection timing of a main fuel is made larger than the amount of lags 
of fuel injection timing of the main fuel in the 1st injection pattern by 7th invention. In the 8th invention, 
fuel injection timing of an auxiliary fuel is set as the injected auxiliary fuel going in the cavity formed on the 
piston-top surface in the 7th invention. 

[0010] In the 2nd invention, by the 3rd injection pattern, the 1st auxiliary fuel is injected in near an 
inhalation-of-air top dead center, the 2nd auxiliary fuel is injected in inside, inside or an exhaust air line is 
larger than the amount of lags of fuel injection timing of a main fuel [ in / in the amount of lags of fuel 
injection timing of a main fuel / the 1st injection pattern ], and an expansion line is carried out by 9th 
invention. In the 10th invention, in the 9th invention, the 1st auxiliary fuel is injected, while the exhaust 
valve is opening. 

[001 1] In the 1 1th invention, fuel injection timing of the 1st auxiliary fuel is set as the injected auxiliary fuel 
going in the cavity formed on the piston-top surface in the 9th invention. In the 12th invention, the 
expansion line before an exhaust valve opens the 2nd auxiliary fuel is injected in the 9th invention in inside. 
[0012] In the 13th invention, in the 9th invention, the 2nd auxiliary fuel separates spacing and multiple- 
times injection is carried out. In the 2nd invention, by the 3rd injection pattern, the 1st auxiliary fuel is 
injected in a compression stroke, the 2nd auxiliary fuel is injected in inside, inside or an exhaust air line is 
larger than the amount of lags of fuel injection timing of a main fuel [ in / in the amount of lags of fuel 
injection timing of a main fuel / the 1st injection pattern ], and an expansion line is carried out by 14th 
invention. 

[0013] In the 15th invention, fuel injection timing of the 1st auxiliary fuel is set as the injected auxiliary fuel 
going in the cavity formed on the piston-top surface in the 14th invention. In the 16th invention, the 
expansion line before an exhaust valve opens the 2nd auxiliary fuel is injected in the 14th invention in 
inside. 

[0014] In the 17th invention, in the 14th invention, the 2nd auxiliary fuel separates spacing and multiple- 
times injection is carried out. In the 2nd invention, by the 4th injection pattern, the lag of the fuel injection 
timing of a main fuel is carried out until after a compression top dead center, and an auxiliary fuel is injected 
[ inside or an exhaust air line ] for an expansion line in inside by 1 8th invention. 

[0015] In the 19th invention, the expansion line before an exhaust valve opens an auxiliary fuel is injected in 
the 18th invention in inside. In the 20th invention, in the 18th invention, an auxiliary fuel separates spacing 
and multiple-times injection is carried out. the time when the temperature of exhaust gas after-treatment 
equipment should be gone up in the 2nd invention in the 21st invention — under the temperature rise of 
exhaust gas after-treatment equipment — an injection pattern — the need — responding — the 3rd injection 
pattern to 2nd injection pattern — or the 2nd injection pattern to 1st injection pattern — or pass the 2nd 
injection pattern from the 3rd injection pattern — it is switched to the 1st injection pattern. 
[0016] In the 22nd invention, in the 2nd invention, when the temperature of exhaust gas after-treatment 
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equipment should be gone up, it is defined whether the temperature of exhaust gas after-treatment 
equipment is embraced, and the injection pattern of a gap is used. In the 23rd invention, in the 2nd 
invention, when the temperature of exhaust gas after-treatment equipment should be gone up, it is defined 
whether the temperature of exhaust gas after-treatment equipment and an engine's operational status are 
embraced, and the injection pattern of a gap is used. 

[0017] In the 24th invention, the 1st operating range which performs fuel injection with the 1st injection 
pattern according to the temperature of exhaust gas after-treatment equipment and an engine's operational 
status, the 2nd operating range which performs fuel injection with the 2nd injection pattern, and the 3rd 
operating range which performs fuel injection with the 3rd injection pattern are beforehand defined in the 
23rd invention. In the 25th invention, in the 24th invention, if most operating range turns into the 3rd 
operating range and the temperature of exhaust gas after-treatment equipment becomes higher than the 
temperature defined beforehand when the temperature of exhaust gas after-treatment equipment is lower 
than the temperature defined beforehand, the 3rd operating range will be reduced by the narrow field by the 
side of a low load. 

[0018] In the 26th invention, in the 25th invention, the 2nd operating range is located in the heavy load side 
of the 3rd operating range, and if the temperature of exhaust gas after-treatment equipment becomes high, 
the 2nd operating range will move to a low load side. In the 27th invention, in the 26th invention, the 1st 
operating range is located in the heavy load side of the 2nd operating range, and if the temperature of 
exhaust gas after-treatment equipment becomes high, the 1st operating range will move to a low load side. 
[0019] It is NOx when exhaust gas after-treatment equipment is [ the air-fuel ratio of exhaust gas ] Lean in 
the 1st invention in the 28th invention. It is NOx, if it absorbs and the air- fuel ratio of exhaust gas becomes 
theoretical air fuel ratio or Rich. NOx to emit It consists of an absorbent and is NOx. An absorbent to SOx It 
is NOx when it should emit. The temperature of an absorbent is made to rise, the 29th invention — the 28th 
invention — setting — NOx after exceeding the target temperature as which the temperature of an absorbent 
was determined beforehand — NOx An absorbent to SOx it should emit — the air-fuel ratio of exhaust gas — 
theoretical air fuel ratio - or it is supposed that it is rich. 

[0020] The inhalation air content control means for controlling an inhalation air content by 30th invention in 
the 29th invention is provided. NOx An absorbent to SOx When it should emit, an inhalation air content is 
decreased by the inhalation air content control means, and it is NOx. While carrying out the lag of the fuel 
injection timing of a main fuel compared with the time of not coming out at which the temperature of an 
absorbent should be gone up, an expansion line injects an auxiliary fuel for inside or an exhaust air line to 
inside. The air-fiiel ratio of exhaust gas is made theoretical air fuel ratio or Rich by it. 

[0021] In the 31st invention, the expansion line before an exhaust valve opens an auxiliary fuel is injected in 
the 30th invention in inside. In the 32nd invention, in the 30th invention, an auxiliary fuel separates spacing 
and multiple-times injection is carried out. Exhaust gas after-treatment equipment consists of a particulate 
filter for carrying out uptake of the particulate contained in exhaust gas, and when the particulate by which 
uptake was carried out with the particulate filter should be burned, the temperature of a particulate filter is 
made to rise in the 1st invention in the 33rd invention. 

[0022] In the 34th invention, in the 33rd invention, if the temperature of a particulate filter exceeds the 
temperature defined beforehand, when the particulate by which uptake was carried out with the particulate 
filter is made to burn and the particulate is made to burn, while carrying out the lag of the fuel injection 
timing of a main fuel compared with the time of not coming out at which the temperature of a particulate 
filter should be gone up, an auxiliary fuel is injected before injection of a main fuel. 

[0023] In the 35th invention, an auxiliary fuel is injected in near an inhalation-of-air top dead center in the 
34th invention. In the 36th invention, an auxiliary fuel is injected in a compression stroke in the 34th 
invention. 
[0024] 

[Embodiment of the Invention] if drawing 1 is referred to ~ 1 — an engine body and 2 — a cylinder block 
and 3 — the cylinder head and 4 — a piston and 5 — in an inlet valve and 8, a suction port and 9 show an 
exhaust valve and, as for a combustion chamber and 6, 10 shows [ an electric control type fuel injection 
valve and 7 ] an exhaust air port, respectively. A suction port 8 is connected with a surge tank 12 through 
the corresponding inhalation-of-air branch pipe 1 1 , and a surge tank 1 2 is connected with the compressor 1 5 
of the exhaust air turbocharger 14 through an air intake duct 1 3. In an air intake duct 13, the throttle valve 
17 driven with a step motor 16 is arranged. 

[0025] On the other hand, the exhaust air port 10 is connected with the exhaust gas turbine 20 of the exhaust 
air turbocharger 14 through an exhaust manifold 1 8 and an exhaust pipe 19, and the outlet of an exhaust gas 
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turbine 20 is connected with exhaust gas after-treatment equipment 2 1 . At the example shown in drawing 1 , 
this exhaust gas after-treatment equipment 21 is NOx. An absorbent 22 and NOx It consists of casing 23 
which has held the absorbent 22. 

[0026] It connects with an exhaust manifold 1 8 mutually through the exhaust gas recycling (EGR is called 
hereafter) path 24 as a surge tank 12, and the electronics control type EGR control valve 25 is arranged in 
the EGR path 24. Each fuel injection valve 6 is connected with a fuel reservoir and the so-called common 
rail 27 through a fuel feeding pipe 26. The fuel which the fuel was supplied into this common rail 27 from 
the strange fuel pump 28 with the good discharge quantity of an electronics control type, and was supplied 
in the common rail 27 is supplied to a fuel injection valve 6 through each fuel feeding pipe 26. The fiiel 
pressure sensor 29 for detecting the fuel pressure in a common rail 27 to a common rail 27 is attached, and 
the discharge quantity of a fuel pump 28 is controlled so that the fuel pressure in a common rail 27 turns into 
target fuel pressure based on the output signal of the fuel pressure sensor 29. 

[0027] An electronic control unit 30 consists of a digital computer, and ROM (read-only memory)32, RAM 
(random access memory)33, CPU (microprocessor^, the input port 35, and the output port 36 which were 
mutually connected by the bidirectional bus 3 1 are provided. NOx In the lower stream of a river of an 
absorbent 22, it is NOx. The temperature sensor 39 for detecting the temperature of an absorbent 22 is 
arranged, and the output signal of this temperature sensor 39 and the fuel pressure sensor 29 is inputted into 
input port 35 through corresponding A-D converter 37, respectively. The load sensor 41 which generates the 
output voltage proportional to the amount L of treading in of an accelerator pedal 40 is connected to an 
accelerator pedal 40, and the output voltage of the load sensor 41 is inputted into input port 35 through 
corresponding A-D converter 37. Furthermore, whenever 30 degrees rotates, the crank angle sensor 42 
which generates an output pulse is connected to input port 35 for a crankshaft. On the other hand, an output 
port 36 is connected to a fuel injection valve 6, a step motor 16, the EGR control valve 25, and a fuel pump 
28 through the corresponding drive circuit 38. 

[0028] Drawing 2 (A) indicates the amount L of treading in of an accelerator pedal 40, and relation with the 
engine rotational frequency N to be the demand torque TQ. In addition, in drawing 2 (A), each curve 
expresses the ** torque curve, as for the curve shown by TQ=0, torque shows that it is zero, and, as for the 
remaining curve, demand torque becomes high gradually at the order of TQ=a, TQ=b, TQ=c, and TQ=d. 
The demand torque TQ shown in drawing 2 (A) is beforehand memorized in ROM32 in the form of a map 
as a function of the amount L of treading in of an accelerator pedal 40, and the engine rotational frequency 
N, as shown in drawing 2 (B). In the example by this invention, the demand torque TQ according to the 
amount L of treading in of an accelerator pedal 40 and the engine rotational frequency N is first computed 
from the map shown in drawing 2 (B), and fuel oil consumption etc. is computed based on this demand 
torque TQ. 

[0029] Drawing 3 shows average air- fuel ratio A/F and the EGR rate (amount of EGR gas/(the amount of 
inhalation air content + EGR gas)) of gaseous mixture in the opening ST of the injection quantity Q at the 
time of the usual operation, injection initiation stage thetaS, and a throttle valve 17, the opening SE of the 
EGR control valve 25, and a combustion chamber 5. In addition, in drawing 3 , the axis of abscissa 
expresses the demand torque TQ. As shown in drawing 3 , injection initiation stage thetaS is made into a 
compression top dead center front at the time of the usual operation. On the other hand, an EGR rate falls, so 
that the demand torque TQ becomes high, and in the field where the demand torque TQ is high, an EGR rate 
serves as zero. The opening ST of a throttle valve 17 and the opening SE of the EGR control valve 25 are 
made to change, as an EGR rate changes like ****. That is, the opening ST of a throttle valve 17 is made to 
increase as the demand torque TQ becomes high, and when the demand torque TQ becomes still higher, it is 
made to open a throttle valve 1 7 fully in the field where the demand torque TQ is low. Moreover, you are 
made to open the EGR control valve 25 fully, and it is made to carry out a close by-pass bulb completely, 
and to decrease gradually to the opening SE of the EGR control valve 25 in the field where the demand 
torque TQ is high, in the field where the demand torque TQ is low, between the field where the demand 
torque TQ is low, and the field where the demand torque TQ is high as the demand torque TQ becomes 
high. Moreover, average air-fuel ratio A/F in a combustion chamber 5 is Lean, and it becomes small as the 
demand torque TQ becomes high. 

[0030] The opening ST of the injection quantity Q, injection initiation stage thetaS, and a throttle valve 17 
and the opening SE of the EGR control valve 25 are the functions of not the function of only the demand 
torque TQ but the demand torque TQ, and the engine rotational frequency N in fact. As shown in drawing 4 
(A), the injection quantity Q is beforehand memorized in ROM32 in the form of a map as a function of the 
demand torque TQ and the engine rotational frequency N, and as shown in drawing 4 (B), in the example by 
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this invention, injection initiation stage thetaS is also beforehand memorized in ROM32 in the form of a 
map as a function of the demand torque TQ and the engine rotational frequency N. Moreover, as the opening 
ST of a throttle valve 17 is shown in drawing 5 (A), it memorizes in ROM32 beforehand in the form of a 
map as a function of the demand torque TQ and the engine rotational frequency N, and as the opening SE of 
the EGR control valve 25 is shown in drawing 5 (B), it memorizes in ROM32 beforehand in the form of a 
map as a function of the demand torque TQ and the engine rotational frequency N. 

[003 1] Now, NOx held in casing 23 in drawing 1 An absorbent 22 makes an alumina support and at least 
one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an 
alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like 
Platinum Pt are supported on this support. An engine inhalation-of-air path, a combustion chamber 5, and 
NOx It is NOx about the ratio of the air supplied in the flueway of the absorbent 22 upstream, and a fuel 
(hydrocarbon). It is this NOx if the air- fuel ratio of the inflow exhaust gas to an absorbent 22 is called. An 
absorbent 22 is NOx when the air-fuel ratio of inflow exhaust gas is Lean. It absorbs and the air-fuel ratio of 
inflow exhaust gas is theoretical air fuel ratio or NOx absorbed when it became rich. NOx to emit An 
absorption/emission action is performed. 

[0032] This NOx It will be NOx if an absorbent 22 is arranged in an engine flueway. An absorbent 22 is 
actually NOx. Although an absorption/emission action is performed, there is also a part which is not clear 
about the detailed mechanism of this absorption/emission action. However, it is thought that this 
absorption/emission action is performed by the mechanism as shown in drawing 6 . Next, it becomes the 
same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth, although 
this mechanism is explained taking the case of the case where Platinum Pt and Barium Ba are made to 
support, on support. 

[0033] In the internal combustion engine shown in drawing 1 , combustion is usually performed for the 
average air- fuel ratio in a combustion chamber 5 in the state of Lean. Thus, when combustion is performed 
in the state of Lean, as the oxygen density in exhaust gas has a high average air- fuel ratio and it is shown in 
drawing 6 (A) at this time, it is these oxygen 02. 02 - Or it adheres to the front face of Platinum Pt in the 
form of 02-. on the other hand — NO in inflow exhaust gas — the front- face top of Platinum Pt — 02- or 02- 
reacting - N02 It becomes (2 NO+02 ->2N02). Subsequently, generated N02 A part is nitrate ion N03, as 
shown in drawing 6 (A), being absorbed in an absorbent and combining with the barium oxide BaO 
oxidizing on Platinum Pt. - It is spread in an absorbent in a form. Thus, NOx NOx It is absorbed in an 
absorbent 22. As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of 
Platinum Pt. It is generated and is NOx of an absorbent. It is N02 unless absorptance is saturated. It is 
absorbed in an absorbent and is nitrate ion N03. - It is generated. 

[0034] On the other hand, if the air- fuel ratio of inflow exhaust gas is made rich, the oxygen density in 
inflow exhaust gas will fall, and as a result, it is N02 in the front face of Platinum Pt. The amount of 
generation falls. N02 When the amount of generation falls, a reaction goes to hard flow (N03— >N02), and 
it is the nitrate ion N03 in an absorbent thus. - N02 It is emitted from an absorbent in a form, this time — 
NOx NOx emitted from the absorbent 22 unburnt [ which is contained in inflow exhaust gas as shown in 
drawing 6 (B) / a lot of ] — you react with HC and CO and it is made to return Thus, it is N02 on the front 
face of Platinum Pt. When it stops existing, it is N02 from an absorbent to the degree from a degree. It is 
emitted. Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it is the NOx absorbent 22 to NOx 
to the inside of a short time. It is emitted and, moreover, is this emitted NOx. Since it is returned, it is NOx 
in atmospheric air. It is not discharged. 

[0035] In addition, it is NOx even if it makes the air- fuel ratio of inflow exhaust gas into theoretical air fuel 
ratio in this case. An absorbent 22 to NOx It is emitted. However, it is NOx when the air- fuel ratio of inflow 
exhaust gas is made into theoretical air fuel ratio. An absorbent 22 to NOx Since deer emission is not carried 
out gradually, it is NOx. All NOx absorbed by the absorbent 22 Time amount long a little to making it emit 
is required. 

[0036] By the way, NOx NOx of an absorbent 22 There is a limit in absorptance and it is NOx. NOx of an 
absorbent 22 It is NOx before absorptance is saturated. An absorbent 22 to NOx It is necessary to make it 
emit. For that purpose, it is NOx. NOx absorbed by the absorbent 22 It is necessary to presume an amount. 
So, at the example by this invention, it is NOx per unit time amount. It asks beforehand in the form of a map 
where an absorbed amount AX is shown in drawing 7 as a function of the demand torque TQ and the engine 
rotational frequency N, and is this NOx. It is NOx by integrating an absorbed amount AX. NOx absorbed by 
the absorbent 22 He is trying to presume amount sigmaNOX. At the example by this invention, it is this 
NOx. When absorbed amount sigmaNOX exceeds the permission maximum defined beforehand, the air-fuel 
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ratio of inflow exhaust gas is made rich at a stretch, and it is NOx by it. An absorbent 22 to NOx He is 
trying to make it emit. 

[0037] by the way, the beginning described — as — the inside of exhaust gas — SOx it contains — having ~ 
****.. NOx an absorbent 22 - NOx not only ~ SOx It is absorbed. This NOx SOx to an absorbent 22 An 
absorption mechanism is NOx. It is thought that it is the same as an absorption mechanism. Namely, NOx If 
it explains taking the case of the case where Platinum Pt and Barium Ba are made to support, on support like 
the time of explaining an absorption mechanism the time of the air-fuel ratio of inflow exhaust gas being 
Lean as mentioned above — oxygen 02 02- or the form of 02- the front face of Platinum Pt — adhering — 
**** - S02 in inflow exhaust gas the front face of Platinum Pt — 02- or 02- reacting - S03 It becomes. 
Subsequently, generated S03 A part is sulfate ion S042, being absorbed in an absorbent and combining 
with the barium oxide BaO oxidizing further on Platinum Pt. - Sulfate BaS04 which was spread in the 
absorbent in the form and stabilized It generates. 

[0038] However, this sulfate BaS04 It is NOx, as it was stable, and it is hard to decompose and being 
mentioned above. An absorbent 22 to NOx Even if it makes the air-fuel ratio of inflow exhaust gas into Rich 
that it should emit, it is a sulfate BaS04. It remains as it is, without being decomposed. Therefore, NOx It is 
a sulfate BaS04 as time amount passes in an absorbent 22. It is NOx as it will increase and time amount 
passes thus. NOx which an absorbent 22 may absorb An amount will fall. 

[0039] however, this sulfate BaS04 NOx the temperature of an absorbent 22 — NOx the air-fuel ratio of the 
exhaust gas which will decompose if the constant temperature which becomes settled with an absorbent 22, 
for example, about 600 degrees C, is exceeded, and flows into the NOx absorbent 22 at this time — 
theoretical air fuel ratio — or — if it is made rich — the NOx absorbent 22 to SOx It is emitted. However, 
NOx An absorbent 22 to SOx In making it emit, it is NOx. An absorbent 22 to NOx Quite long time amount 
is required compared with the case where it is made to emit, if an example is given and only a short time for 
1 or less second will make the air-fuel ratio of exhaust gas rich — NOx An absorbent 22 to all NOx it may 
emit — receiving — NOx the total from an absorbent 22 — SOx in order to emit — a 10-minute about room 
and NOx the temperature of an absorbent 22 — about 600 degrees C or more — maintaining — and the air- 
fuel ratio of exhaust gas — theoretical air fuel ratio — or it is necessary to maintain richly namely, NOx the 
total from an absorbent 22 — SOx in order to make it emit — first — introduction NOx the temperature of an 
absorbent 22 is gone up to 600 degrees C or more — making — subsequently — the air-fuel ratio of exhaust 
gas — theoretical air fuel ratio — or — while making it rich — long duration — continuing — NOx It is 
necessary to maintain an absorbent 22 to an elevated temperature. 

[0040] Thus, NOx An absorbent 22 to SOx When it should emit, it is NOx first. Although it is necessary to 
raise the temperature of an absorbent 22, it is NOx at this time. It is desirable to raise the temperature of an 
absorbent 22 as early as possible. However, NOx It is NOx if the temperature of an absorbent 22 is raised 
too much rapidly. Problems, like there is a danger that the temperature of an absorbent 22 will rise to the 
degree of pole, and the NOx absorbent 22 will heat-deteriorate are produced. Namely, NOx The desired 
value optimal about the rate of a temperature rise of an absorbent 22 exists, this desired value is followed, 
and it is NOx. It is necessary to raise the temperature of an absorbent 22. It supposes that this desired value 
is later explained to a detail, and is NOx before that. The temperature rise approach of an absorbent 22 is 
explained previously. 

[0041] It sets to this invention and is NOx. In order to raise the temperature of an absorbent 22, the various 
combination of the two approaches of the approach of raising an exhaust gas temperature, and the method of 
increasing the amount unburnt [ HC ] in exhaust gas is used. In this case, in this invention, by carrying out 
the lag of the fuel injection timing of a main fuel, an exhaust gas temperature is raised, by injecting an 
auxiliary fuel in addition to a main fuel, he is trying to increase the amount unburnt [ HC ] in exhaust gas, 
and the various injection patterns of the amount of lags of fuel injection timing of a main fuel and fuel 
injection timing of an auxiliary fuel with which either differs at least are used. 

[0042] Namely, the 1st injection pattern which delays fuel injection timing of a main fuel, without injecting 
an auxiliary fuel if it divides roughly in the example by this invention, The 2nd injection pattern which 
injects an auxiliary fuel before injection of a main fuel, and delays fuel injection timing of a main fuel, Four 
injection patterns which consist of the 4th injection pattern which injects an auxiliary fuel after the 3rd 
injection pattern which injects an auxiliary fbel before injection of a main fuel and after injection of a main 
fuel, respectively, and delays fuel injection timing of a main fuel, and injection of a main fuel, and delays 
fuel injection timing of a main fuel are used. 

[0043] Next, these four injection patterns are explained, referring to drawing 1 1 from drawing 8 . Drawing 
10 shows fuel injection timing of a main fuel, and fuel injection timing of an auxiliary fuel from drawing 8 , 
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and the axis of abscissa expresses the crank angle. Moreover, the fuel injection timing X which can supply 
the valve-opening period of an inlet valve 7, the valve-opening period of an exhaust valve 9, and the fuel 
injected from the ftiel injection valve 6 in cavity 5a ( drawing 1 ) formed on the top face of a piston 4 is 
shown in drawing 1010 from drawing 8 . On the other hand, drawing 1 1 shows injection initiation stage 
thetaS of a main fuel, and the axis of abscissa of drawing 1 1 expresses the demand torque TQ. 
[0044] In drawing 10 , (I) usually shows fuel injection timing at the time of operation from drawing 8 . A 
main fuel Q is injected without usually injecting an auxiliary fuel at the time of operation so that drawing 8 , 
drawing 9 , and drawing 10 may show. Injection initiation stage thetaS of the main fuel Q at this time is 
shown by I in drawing 1 1 , and injection initiation stage thetaS of the main fuel at this time is set that 
drawing 1111 shows in front of the compression top dead center. 

[0045] On the other hand, (II) shows the 1st injection pattern. It is a main fuel QR, without injecting an 
auxiliary fuel by the 1st injection pattern, as mentioned above. It is injected and is a main fuel QR further at 
this time. Compared with the time of operation, the lag of the fuel injection timing is usually carried out. II 
of drawing 1 1 is the main fuel QR at this time. As injection initiation stage thetaS is shown and it is shown 
in drawing 1 1 , it is the main fuel QR at this time. The lag of the injection initiation stage thetaS is carried 
out, so that a lag is carried out until after a compression top dead center and the demand torque TQ becomes 
high. 

[0046] If a compression top dead center is passed, the pressure in a combustion chamber 5 will decline 
gradually, and the temperature in a combustion chamber 5 will also fall gradually. Thus, since the pressure 
in a combustion chamber 5 will decline gradually if a compression top dead center is passed, it is a main 
fuel QR until after a compression top dead center. After it is made to distribute widely in a combustion 
chamber 5 and being made to distribute widely, it is made for the fuel injected when the lag of the injection 
initiation stage thetaS was carried out to be lit. That is, a fuel is made to burn in the condition that sufficient 
air for the perimeter exists. Consequently, soot is seldom generated. Moreover, at the time of ignition, the 
pressure and temperature in a combustion chamber 5 are low, therefore ****** does not rise so much It is 
NOx thus. It seldom generates. 

[0047] On the other hand, it is a main fuel QR in this way. Since a combustion period will be prolonged if 
fuel-injection-timing thetaS carries out a lag, an exhaust gas temperature rises. At the example shown in the 
temperature of exhaust gas after-treatment equipment 21, and drawing 1 when an exhaust gas temperature 
rises, it is NOx. The temperature of an absorbent 22 is made to rise. In this case, main fuel QR The more it 
makes injection initiation stage thetaS late, an exhaust gas temperature becomes high, therefore, the more it 
is NOx. In view of the viewpoint of raising the temperature of an absorbent 22, it is a main fuel QR. It will 
be desirable to carry out the lag of the injection initiation stage thetaS as much as possible. However, main 
fuel QR A flame failure will be carried out if the lag of the injection initiation stage thetaS is carried out too 
much. Therefore, it sets to the 1st injection pattern and is a main fuel QR. Injection initiation stage thetaS is 
set up at the stage by which the lag was carried out as much as possible in the range which does not produce 
a flame failure. 

[0048] (III) of drawing 8 shows the 1st example of the 2nd injection pattern. In this example, it sets near an 
inhalation-of-air top dead center, and is the auxiliary fuel Qv. It is injected, it compares with the case of the 
1 st injection pattern shown in (II) of drawing 8 , and is a main fuel QR. The lag of the injection initiation 
stage thetaS is carried out further. Drawing 1 1 III is the main fuel QR at this time. Injection initiation stage 
thetaS is shown. As shown in drawing 1 1 , it is the main fuel QR at this time. The lag is carried out rather 
than the case of the 1st injection pattern shown in (II) of drawing 1 1 , and injection initiation stage thetaS is 
a main fuel QR further also at this time. Injection initiation stage thetaS is made so late that the demand 
torque TQ becomes high. 

[0049] near an inhalation-of-air top dead center — setting — auxiliary fuel Qv if it injects — the inside of a 
compression stroke — the heat of compression — this auxiliary fuel Qv from — the intermediate product of an 
aldehyde, a ketone, peroxide, a carbon monoxide, etc. generates — having — these intermediate products — 
main fuel QR A reaction is accelerated. Therefore, it is a main fuel QR in this case. Good combustion is 
obtained without producing a flame failure, even if it delays injection initiation stage thetaS sharply. On the 
other hand, it is a main fuel QR in this way. Since injection initiation stage thetaS is sharply delayable, an 
exhaust gas temperature becomes quite high, and it is NOx thus. The temperature of an absorbent 22 can be 
further raised to an elevated temperature. 

[0050] Moreover, while the exhaust valve 9 is opening in the example shown in (III) of drawing 8 , it is the 
auxiliary fuel Qv. Since it is injected, it is the auxiliary fuel Qv. A part is discharged in the exhaust air port 
10 in a form unburnt [ HC ]. Unburnt [ this / HC ] is NOx. It is NOx by the oxidation heat of reaction which 
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is made to oxidize by the excess oxygen in exhaust gas when an absorbent 22 is reached, and is generated at 
this time. The temperature of an absorbent 22 is made to rise to rapid still higher temperature. That is, at this 
example, it is NOx by operation of the both sides of a rise operation of an exhaust gas temperature and the 
increase operation unburnt [ HC ] in exhaust gas. The temperature of an absorbent 22 is made to rise. 
[0051] Moreover, it sets at the fuel injection timing X when an injection fuel is supplied in cavity 5a of a 
piston 4 in the example of drawing 8 shown (III), and is the auxiliary fuel Qv. It is injected, therefore is the 
auxiliary fuel Qv. It can prevent adhering on a cylinder bore internal surface. Consequently, it can prevent 
that a lubricating oil is diluted with an injection fuel. (Ill) of drawing 9 shows the 2nd example of the 2nd 
injection pattern. At this 2nd example, it is the auxiliary fuel Qe to the compression stroke last stage. It is 
injected, it compares with the case of the 1st injection pattern shown in (II) of drawing 9 , and is a main fuel 
QR. The lag of the injection initiation stage thetaS is carried out further. Main fuel QR at this time Injection 
initiation stage thetaS is drawing 1 1 . It is shown in III. even in this case, auxiliary fuel Qe from — the 
intermediate product of an aldehyde, a ketone, peroxide, a carbon monoxide, etc. generates — having ~ these 
intermediate products — main fuel QR A reaction is accelerated. Therefore, it is a main fuel QR also in this 
case. Good combustion can be secured without producing a flame failure, even if it carries out the lag of the 
injection initiation stage thetaS sharply. 

[0052] Moreover, it sets at the fuel injection timing X when an injection fuel is supplied in cavity 5a of a 
piston 4 also in this 2nd example, and is the auxiliary fuel Qe. Since it is injected, it is the auxiliary fuel Qe. 
It can prevent adhering on a cylinder bore internal surface. In addition, in this 2nd example, fuel injection is 
not performed so that the amount unbumt [ HC ] in exhaust gas may be increased positively unlike the 1 st 
example shown by (III) of drawing 8 . That is, the 2nd example is a main fuel QR. It aims only at raising an 
exhaust gas temperature by carrying out the lag of the injection initiation stage thetaS compared with the 
case of the 1st injection pattern shown in (II) of drawing 9 . Therefore, if compared with the case of the 1st 
injection pattern shown in (II) of drawing 9 , the direction of this 2nd example will be NOx. For a rise 
operation of the temperature of an absorbent 22, although it becomes powerful, if it compares with the 1st 
example, the direction of the 2nd example will be NOx. A rise operation of the temperature of an absorbent 
22 becomes weak. 

[0053] It is drawing 8 (IV-1), and (IV-2) the 1st example of the 3rd injection pattern is shown. It is the 
auxiliary fuel Qv to the same stage as the 2nd injection pattern shown in (III) of drawing 8 in this 1st 
example. And main fuel QR It is injected and is a main fuel QR. For inside or an exhaust air line, the 
expansion line after injection is the auxiliary fuel Qp further to inside. It is injected. An expansion line just 
before an exhaust valve 9 opens in the example shown in drawing 8 is the auxiliary fuel Qp to inside. It is 
injected. 

[0054] This auxiliary fuel Qp It is not made to burn in a combustion chamber 5, therefore is the auxiliary 
fuel Qp. If injected, it is this auxiliary fuel Qp. It is discharged in the exhaust air port 10 in a form unburnt 
[ HC ]. Therefore, auxiliary fuel Qp When injected, the amount unburnt [ HC ] in exhaust gas is made to 
increase, and it is NOx by oxidation heat of reaction unburnt [ HC ] thus. The temperature of an absorbent 
22 is made to rise quickly. It is NOx by raising an exhaust gas temperature. The amount unburnt [ HC ] in 
exhaust gas is increased rather than the case where the temperature of an absorbent 22 is raised. With 
oxidation heat of reaction NOx The direction in the case of raising the temperature of an absorbent 22 is 
NOx. Since the temperature of an absorbent 22 can be raised quickly far The direction at the time of using 
the 3rd injection pattern which is drawing 8 (IV-1) and (IV-2) is shown rather than the case where the 2nd 
injection pattern shown in (III) of drawing 8 is used is NOx. The temperature of an absorbent 22 can be 
raised quickly far. However, auxiliary fuel Qp Since it does not contribute to generating of a power, it is the 
auxiliary fuel Qp. Injection increases fuel consumption. 

[0055] NOx When making the temperature of an absorbent 22 rise still more quickly, as it is shown in (IV- 
2) of drawing 8 , it is the auxiliary fuel Qp. The count of injection is made to increase. Namely, a lot of 
auxiliary fuels Qp Since the accomplishment force of an injection fuel will become large if it injects, it is the 
auxiliary fuel Qp. A part will adhere to a cylinder bore internal surface. On the other hand, auxiliary fuel Qp 
Since the accomplishment force of an injection fuel will become small if the injection quantity is lessened, it 
is the auxiliary fliel Qp. It stops adhering to a cylinder bore internal surface. Therefore, auxiliary fuel Qp 
When the injection quantity should be increased, as it is shown in (IV-2) of drawing 8 , it is the little 
auxiliary fuel Qp. Spacing is separated, and multiple times are covered and it is injected. 
[0056] It is drawing 9 (IV-1), and (IV-2) the 2nd example of the 3rd injection pattern is shown. It is the 
auxiliary fuel Qe to the same stage as the 2nd injection pattern shown in (III) of drawing 9 in this 2nd 
example. And main fuel QR It is injected and is a main fuel QR. For inside or an exhaust air line, the 
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expansion line after injection is the auxiliary fuel Qp further to inside. It is injected. An expansion line just 
before an exhaust valve 9 opens in the example shown in drawing 9 is the auxiliary fuel Qp to inside. It is 
injected. 

[0057] It also sets for this 2nd example and is NOx. When making the temperature of an absorbent 22 rise 
still more quickly, as it is shown in (IV-2) of drawing 9 , it is the auxiliary fuel Qp. The count of injection is 
made to increase. (III-l) of drawing 10 and (III-2) (III— 3) the 4th injection pattern are shown. It is a main 
fuel QR to the same stage as the 1st injection pattern shown in (II) of drawing 10 by this 4th injection 
pattern. It is injected and is a main fuel QR. For inside or an exhaust air line, the expansion line after 
injection is the auxiliary fuel Qp further to inside. It is injected. An expansion line just before an exhaust 
valve 9 opens in the example shown in drawing 10 is the auxiliary fuel Qp to inside. It is injected. 
[0058] It also sets to this 4th injection pattern, and is NOx. When making the temperature of an absorbent 22 
rise still more quickly, as it is drawing 1010 (III-2) and (III-3) is shown, it is the auxiliary fuel Qp. The 
count of injection is made to increase. Thus, if an injection pattern is changed, either or the both sides of an 
amount unburnt [ HC ] in an exhaust gas temperature or exhaust gas will change, and it is NOx thus. The 
climbing speed of the temperature of an absorbent 22 changes. Moreover, even if it is the same injection 
pattern, it is the auxiliary fuel Qp after a compression top dead center. If the count of injection is changed, 
the amount unburnt [ HC ] in exhaust gas will change, and it is NOx thus. The climbing speed of the 
temperature of an absorbent 22 changes. Therefore, an injection pattern is changed or it is the auxiliary fuel 
Qp after a compression top dead center. It is NOx by changing the count of injection. The rate of 
temperature rise of an absorbent 22 is controllable at the optimal rate. 

[0059] Next, as an example, it is NOx. In case the temperature of an absorbent 22 is raised to target 
temperature, for example, 650 degrees C, the case where the 1st injection pattern shown in (II) of drawing 
8 , the 2nd injection pattern shown in (III) of drawing 8 , and the 3rd injection pattern which is drawing 8 
(IV- 1) or (IV-2) is shown are used is explained. Drawing 12 is NOx. The relation between the demand 
torque TQ and the engine rotational frequency N is indicated to be the injection pattern used in case the 
temperature of an absorbent 22 is raised. Namely, the field shown by Q in drawing 12 shows the operating 
range which is shown in (I) of drawing 8 and to which injection Q at the time of operation is usually 
performed. QR The shown field is the 1st injection pattern QR shown in (II) of drawing 8 . The operating 
range to which it has and injection is performed is shown. Qv+QR The shown field is 2nd injection pattern 
Qv+QR shown in (III) of drawing 8 . The operating range to which it has and injection is performed is 
shown. Qv+QR+Qp The shown field is 3rd injection pattern Qv+QR+Qp which is drawing 8 (IV- 1) or (IV- 
2) is shown. The operating range to which it has and injection is performed is shown. 

[0060] In drawing 12 (1) Moreover, the temperature TC of exhaust gas after-treatment equipment 21 At this 
example, it is NOx. The 1st temperature Tl, at for example, the time lower than 300 degrees C, as which the 
temperature TC of an absorbent 22 was determined beforehand is shown. Setting to drawing 12 , (2) is NOx. 
The temperature TC of an absorbent 22 is higher than the 1st temperature Tl. The 2nd temperature T2, at 
for example, the time lower than 500 degrees C, defined beforehand is shown, it sets to drawing 12 , and (3) 
is NOx. The time when the temperature TC of an absorbent 22 is higher than the 2nd temperature T2 is 
shown. 

[0061] NOx When the temperature TC of an absorbent 22 is lower than the 1st temperature Tl, as it is 
shown in (1) of drawing 12 , the demand torque TQ only sets to the limited high and operating range with 
the high engine rotational frequency N, and it is 2nd injection pattern Qv+QR. Have and injection is 
performed. It sets to other [ the great portion of] operating range, and is 3rd injection pattern Qv+QR+Qp. It 
has and injection is performed. 

[0062] On the other hand, it is NOx. When the temperature TC of an absorbent 22 is Tl <=TC<T2, as it is 
shown in (2) of drawing 12 , the demand torque TQ is the 1 st injection pattern QR at the limited high and 
operating range with the high engine rotational frequency N. Have and injection is performed. At a 
operating range by the side of the low load of this operating range, it is 2nd injection pattern Qv+QR. It has, 
injection is performed and it is 3rd injection pattern Qv+QR+Qp at a operating range by the side of a low 
load more nearly further than this operating range. It has and injection is performed. 
[0063] On the other hand, it is NOx. When the temperature TC of an absorbent 22 is T2 <=TC, as it is 
shown in (3) of drawing 12 , in the limited operating range with the high engine rotational frequency N with 
the high and demand torque TQ, injection at the time of operation is usually performed. At a operating range 
by the side of the low load of this operating range, it is the 1st injection pattern QR. Have and injection is 
performed. At a operating range by the side of a low load, it is 2nd injection pattern Qv+QR from this 
operating range. It has, injection is performed and it is 3rd injection pattern Qv+QR+Qp at a operating range 
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by the side of a low load more nearly further than this operating range. It has and injection is performed. 
[0064] Namely, NOx It is the 1st injection pattern QR as the temperature TC of an absorbent 22 becomes 
high. The operating range injected by having, and 2nd injection pattern Qv+QR It moves from the operating 
range injected by having to a low load side. Drawing 13 (A) is NOx when it is the demand torque TQ and 
the engine rotational frequency N which are shown by the A point in drawing 12 . NOx at the time of 
assuming that a temperature up operation of an absorbent 22 is started and it is maintained by the same 
demand torque TQ and the engine rotational frequency N also after that Change of the temperature TC of an 
absorbent 22 and change of an injection pattern are shown. In addition, in drawing 1 3 (A), the case where a 
temperature up operation of the NOx absorbent 22 is started at the time of TC<T1 as a continuous line (1) is 
shown in (1) of drawing 1 2 R> 2 is shown. As a continuous line (2) is shown in (2) of drawing 12 in 
drawing 13 R> 3 (A), it is NOx at the time of Tl <=TC<T2. The case where a temperature up operation of 
an absorbent 22 is started is shown. As a continuous line (3) is shown in (3) of drawing 12 in drawing 1 3 

(A) , it is NOx at the time of T2 <=TC. The case where a temperature up operation of an absorbent 22 is 
started is shown. 

[0065] Moreover, it sets to drawing 13 (A) and is NOx. An absorbent 22 to SOx SOx which shows what 
should be emitted It is NOx if an emission flag is set. A temperature up operation of an absorbent 22 is 
started and it is NOx. The temperature TC of an absorbent 22 is SOx. Target temperature Tmax which can 
emit It is NOx if it exceeds. SOx from an absorbent 22 An emission operation is started, the time of TC<T1 

— NOx a temperature up operation of an absorbent 22 is started — not rich — injection pattern Qv+QR+Qp 
of introduction 3rd **** — **** — if injection is performed and it becomes subsequently to TC>=T1 — 2nd 
injection pattern Qv+QR **** — **** — if injection is performed and it becomes subsequently to TC>=T2 - 

- 1st injection pattern QR **** ~ **** — injection is performed. In this case, 3rd injection pattern 
Qv+QR+Qp NOx to depend It is the highest and then the rate of a temperature rise of an absorbent 22 is 2nd 
injection pattern Qv+QR. NOx to depend The rate of a temperature rise of an absorbent 22 is high, and it is 
the 1st injection pattern QR. NOx to depend The rate of a temperature rise of an absorbent 22 becomes the 
lowest. 

[0066] Therefore, it is NOx at the time of TC<T1. When a temperature up operation of an absorbent 22 is 
started, as it is shown by the continuous line (1) of drawing 13 (A), it is NOx in the beginning. The 
temperature TC of an absorbent 22 rises quickly. Subsequently, NOx It is NOx if the temperature TC of an 
absorbent 22 exceeds Tl. The rate of a temperature rise of an absorbent 22 becomes somewhat low, and is 
NOx. It is NOx if the temperature TC of an absorbent 22 exceeds T2. The rate of a temperature rise of an 
absorbent 22 becomes still lower. 

[0067] On the other hand, it is NOx at the time of Tl <=TC<T2. A temperature up operation of an absorbent 
22 is started, and it is not rich, and is 2nd injection pattern Qv+QR first. If it has, injection is performed and 
it becomes subsequently to TC>=T2, it is the 1st injection pattern QR. It has and injection is performed. 
Therefore, as shown by the continuous line (2) of drawing 13 (A) at this time, it is NOx in the beginning. 
The temperature TC of an absorbent 22 rises comparatively slowly, and, subsequently it is NOx. It is NOx if 
the temperature TC of an absorbent 22 exceeds T2. The rate of a temperature rise of an absorbent 22 
becomes low. 

[0068] On the other hand, it is NOx at the time of T2 <=TC. If a temperature up operation of an absorbent 
22 is started, it is the 1 st injection pattern QR. It has, and injection is performed, therefore it is NOx at this 
time. The temperature TC of an absorbent 22 rises slowly. Drawing 1 3 (B) is NOx when it is the demand 
torque TQ and the engine rotational frequency N which are shown by the B point in drawing 12 . NOx at the 
time of assuming that a temperature up operation of an absorbent 22 is started and it is maintained by the 
same demand torque TQ and the engine rotational frequency N also after that Change of the temperature TC 
of an absorbent 22 and change of an injection pattern are shown. In addition, in drawing 13 (B), the case 
where a temperature up operation of the NOx absorbent 22 is started at the time of TC<T1 as a continuous 
line (1) is shown in (1) of drawing 12 R> 2 is shown. As a continuous line (2) is shown in (2) of drawing 12 
in drawing 13 R> 3 (B), it is NOx at the time of Tl <=TC<T2. The case where a temperature up operation 
of an absorbent 22 is started is shown. As a continuous line (3) is shown in (3) of drawing 12 in drawing 13 

(B) , it is NOx at the time of T2 <=TC. The case where a temperature up operation of an absorbent 22 is 
started is shown. 

[0069] If it is TC<T1 as drawing 12 R> 2 shows when maintained by the demand torque TQ and the engine 
rotational frequency N which are shown with Point B in drawing 12 It is 3rd injection pattern Qv+QR+Qp 
in case of T2 <=TC in case of Tl <=TC<T2. Have and injection is performed. Therefore, it is NOx as 
shown in the continuous line (1) of drawing 13 (B), (2), and (3). It is NOx irrespective of the temperature 
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TC of an absorbent 22. The rate of a temperature rise of an absorbent 22 becomes almost the same. 
[0070] Namely, as shown in the continuous line (1) of drawing 13 , it is NOx at the time of TC<T1. When a 
temperature up operation of an absorbent 22 is started namely, NOx The temperature TC of an absorbent 22, 
and target temperature Tmax time a difference is large — NOx the case where a temperature up operation of 
an absorbent 22 is started ~ NOx the temperature TC of an absorbent 22 — as much as possible — early — 
target temperature Tmax up to — in order to make it go up 3rd injection pattern Qv+QR+Qp It has and 
injection is performed. However, 3rd [ this ] injection pattern Qv+QR+Qp It is NOx when it had and injects. 
Since the temperature TC of an absorbent 22 rises abruptly, it is NOx. Controlling the temperature TC of an 
absorbent 22 spreads in difficulty. Therefore, 3rd [ this ] injection pattern Qv+QR+Qp It is NOx if it uses. 
The temperature TC of an absorbent 22 is the target temperature Tmax. It exceeds sharply and is NOx thus. 
There is a danger that an absorbent 22 will heat-deteriorate. Moreover, 3rd [ this ] injection pattern 
Qv+QR+Qp If it continues using it, fuel consumption will increase. 

[0071] Therefore, it is NOx when it becomes TC>=T1. It prevents that an absorbent 22 heat-deteriorates, in 
order [ and ] to reduce fuel consumption — 3rd injection pattern Qv+QR+Qp from — 2nd injection pattern 
Qv+QR It is switched, subsequently, NOx the temperature TC of an absorbent 22 — target temperature 
Tmax if it approaches (i.e., if it becomes TC>=T2) — 2nd injection pattern Qv+QR from ~ 1st injection 
pattern QR It is switched. 1st injection pattern QR It is NOx if used. The rate of a temperature rise of an 
absorbent 22 becomes small, therefore it is NOx. Control of the temperature TC of an absorbent 22 becomes 
easy. Therefore, NOx It can prevent that an absorbent 22 heat-deteriorates and fuel consumption can be 
reduced. 

[0072] moreover — the case where drawing 13 (A) is shown by the continuous line (2) — NOx the 
temperature TC of an absorbent 22 is made to rise early comparatively in the beginning — having — 
subsequently — NOx in order to prevent that an absorbent 22 heat-deteriorates and to reduce fuel 
consumption — 2nd injection pattern Qv+QR from — 1st injection pattern QR It is switched. Moreover, it is 
NOx when it is TC>=T2, as drawing 13 (A) is shown by the continuous line (3). It is NOx when a 
temperature up operation of an absorbent 22 is started. In order to prevent that an absorbent 22 heat- 
deteriorates and to reduce fuel consumption, it is the 1st injection pattern QR from the start. It is had and 
injected. 

[0073] On the other hand, even if there is little fuel oil consumption when the demand torque TQ is low as 
drawing 12 is shown by Point B, therefore the lag of the fuel injection timing of a main fuel is carried out at 
this time, an exhaust gas temperature will not become so high. Therefore, at this time, it is NOx. It is NOx in 
order to raise the temperature of an absorbent 22 as early as possible. It is 3rd injection pattern Qv+QR+Qp 
irrespective of the temperature TC of an absorbent 22. It has and injection is performed. However, when an 
exhaust gas temperature does not become so high in this way, it is 3rd injection pattern Qv+QR+Qp. It is 
NOx as shown in the continuous line (1) of drawing 13 (B), (2), and (3), even if it has and injection is 
performed. The rate of a temperature rise of an absorbent 22 does not become so high. Therefore, at this 
time, it is 3rd injection pattern Qv+QR+Qp. It is NOx, even if it has and injection is performed. It can 
control easily and the temperature TC of an absorbent 22 is NOx thus. The temperature TC of an absorbent 
22 becomes high to the degree of pole, and it is NOx. There is no danger that an absorbent 22 will heat- 
deteriorate. 

[0074] Thus, at the example by this invention, it is NOx. It is NOx when the temperature TC of an absorbent 
22 should be gone up. The demand torque TQ and the optimal injection pattern according to the engine 
rotational frequency N are used among the temperature TC of an absorbent 22. In addition, the injection 
pattern shown in drawing 1212 is an example, accepts the need, and is 4th injection pattern QR+Qp. It can 
also be used. 

[0075] It sets to drawing 13 (A) and drawing 13 (B), and is NOx. The temperature TC of an absorbent 22 is 
the target temperature Tmax of 600 to 700 degrees C. It is NOx if it exceeds. SOx from an absorbent 22 
Emission control is performed. Next, this SOx It explains referring to drawing 14 about emission control. 
Drawing 14 is NOx. An absorbent 22 to SOx The opening ST of the throttle valve 17 at the time of making 
it emit, the opening SE of the EGR control valve 25, the air-fuel ratio of the combustion gas of the main fuel 
in a combustion chamber 5, an EGR rate, and injection initiation stage thetaS of a main fuel are shown. In 
addition, in the opening ST of the throttle valve 17 of drawing 14 R> 4, and the opening SE of the EGR 
control valve 25, the chain line usually shows the opening at the time of operation shown in drawing 3 , and 
a continuous line is SOx. The opening at the time of emission is shown. Moreover, in the air-fuel ratio of 
combustion gas, the broken line shows the generating limitation of a smoke, and a smoke occurs in the field 
shown by hatching. Moreover, it sets to injection initiation stage thetaS of a main fuel, the broken line 
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usually shows the stage at the time of operation, and a continuous line is SOx. The stage at the time of 
emission is shown. 

[0076] It is NOx as shown in drawing 14 . An absorbent 22 to SOx When it should emit, the EGR control 
valve 25 carries out a close by-pass bulb completely, and an EGR rate serves as zero thus. Moreover, the lag 
of the injection initiation stage thetaS of a main fuel is carried out until after a compression top dead center, 
and the opening ST of a throttle valve 17 is made to decrease so that the air- fuel ratio of the combustion gas 
of a main fuel may turn into a target air- fuel ratio shown as a little larger continuous line than a smoked 
limitation at this time. The target air-fuel ratio of the combustion gas shown as a continuous line becomes so 
small that the demand torque TQ becomes low, therefore the opening ST of a throttle valve 1 7 becomes so 
small that the demand torque TQ becomes low. 

[0077] moreover, NOx An absorbent 22 to SOx the time when it should emit — NOx the air-fuel ratio of the 
inflow exhaust gas to an absorbent 22 — theoretical air fuel ratio — or it becomes rich — as — like an 
expansion line — like inside or an exhaust air line — inside — auxiliary fuel Qp It is injected. At the example 
by this invention, it is NOx. An expansion line just before an exhaust valve 9 opens so that the inflow 
exhaust gas to an absorbent 22 may serve as foolish ** Rich only is the auxiliary fuel Qp to inside. It is 
injected, namely, NOx the time when SOx should be emitted from an absorbent 22 — drawing 10 — or (III- 
1) (III-2) — or (HI-3) 4th injection pattern QR+Qp shown **** — **** — injection is performed. It is NOx 
as shown in drawing 15 . An absorbent 22 to SOx Auxiliary fuel Qp when emitting An amount increases, so 
that the demand torque TQ becomes high. 

[0078] NOx An absorbent 22 to SOx Injection initiation stage thetaS of the opening ST of the throttle valve 
1 7 when emitting and a main fuel is the function of not the function of only the demand torque TQ but the 
demand torque TQ, and the engine rotational frequency N in fact. At the example by this invention, it is 
NOx. An absorbent 22 to SOx Injection initiation stage thetaS of the opening ST of the throttle valve 17 
when emitting and a main fuel is beforehand memorized in ROM32 in the form of a map as a function of the 
demand torque TQ and the engine rotational frequency N, respectively, as shown in drawing 16 (A) and (B). 

[0079] Drawing 17 is NOx. SOx from an absorbent 22 Another example of emission control is shown. In 
this example, opening SE of the EGR control valve 23 is enlarged as opening ST of a throttle valve 17 will 
be made into fixed opening and the demand torque TQ will become low, if the demand torque TQ turns into 
below a certain fixed torque. On the other hand, it is NOx. An absorbent 22 to NOx It is NOx when making 
it emit. It is not necessary to raise especially the temperature of an absorbent 22, and is NOx at this time. 
What is necessary is just to make rich temporarily the air- fuel ratio of the inflow exhaust gas to an absorbent 
22. 

[0080] Drawing 18 is NOx. An absorbent 22 to NOx The opening ST of the throttle valve 17 at the time of 
making it emit, the opening SE of the EGR control valve 25, the air-fuel ratio of the combustion gas of the 
main fuel in a combustion chamber 5, an EGR rate, and injection initiation stage thetaS of a main fuel are 
shown. In addition, in the opening ST of the throttle valve 1 7 of drawing 18 , and the opening SE of the 
EGR control valve 25, the chain line usually shows the opening at the time of operation shown in drawin g 
3 , and a continuous line is NOx. The opening at the time of emission is shown. Moreover, in the air- fuel 
ratio of combustion gas, the broken line shows the generating limitation of a smoke, and a smoke occurs in 
the field shown by hatching. Moreover, it sets to injection initiation stage thetaS of a main fuel, the broken 
line usually shows the stage at the time of operation, and a continuous line is NOx. The stage at the time of 
emission is shown. 

[0081] It is NOx as shown in drawing 1 8 . An absorbent 22 to NOx When it should emit, the EGR control 
valve 25 carries out a close by-pass bulb completely, and an EGR rate serves as zero thus. Moreover, the lag 
of the injection initiation stage thetaS of a main fuel is carried out until after a compression top dead center, 
and the opening ST of a throttle valve 1 7 is made to decrease so that the air-fuel ratio of the combustion gas 
of a main fuel may turn into a target air-fuel ratio shown as a little larger continuous line than a smoked 
limitation at this time. Injection initiation stage thetaS of the opening ST of the throttle valve 17 shown in 
drawing 1 8 and a main fUel is SOx shown in drawing 14 . It is the same as injection initiation stage thetaS of 
the opening ST of the throttle valve 17 at the time of emission, and a main fuel, therefore NOx. Injection 
initiation stage thetaS of the opening ST of the throttle valve 1 7 at the time of emission and a main fuel is 
computed from the map shown in drawing 16 (A) and (B), respectively. 

[0082] Moreover, NOx An absorbent 22 to NOx It is NOx when it should emit. For inside or an exhaust air 
line, an expansion line is the auxiliary fuel Qp to inside so that the air-fuel ratio of the inflow exhaust gas to 
an absorbent 22 may become rich. It is injected. At the example by this invention, it is NOx. The auxiliary 
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fuel Qp is injected for an expansion line just before an exhaust valve 9 opens so that the inflow exhaust gas 
to an absorbent 22 may become rich in inside, namely, NOx An absorbent 22 to NOx the time when it 
should emit drawing 10 — or (III-l) (III-2) — or (III-3) 4th injection pattern QR+Qp shown ****.. ****__ 
injection is performed. It is NOx as shown in drawing 19 . An absorbent 22 to SOx Auxiliary fuel Qp when 
emitting An amount increases, so that the demand torque TQ becomes high. 

[0083] Next, it is NOx, referring to drawing 20 . An absorbent 22 to NOx NOx set when it should emit An 
emission flag and NOx An absorbent 22 to SOx SOx set when it should emit The manipulation routine of an 
emission flag is explained. In addition, this routine is performed by the interruption for every fixed time 
amount. NOx per [ which refers to drawing 20 ] unit time amount from the map rich and shown in drawing 7 
in step 100 first An absorbed amount AX is computed. Subsequently, at step 101, it is NOx. AX is added to 
absorbed amount sigmaNOX. Subsequently, at step 102, it is NOx. It is distinguished whether absorbed 
amount sigmaNOX exceeded the permission maximum MAX1. If it becomes sigmaNOX>MAXl, it 
progresses to step 103 and is NOx. NOx which shows what should be emitted An emission flag is set. 
Subsequently, it progresses to step 104. 

[0084] At step 104, product k-Q which carried out the multiplication of the constant k to the injection 
quantity Q is added to sigmaSOX. The sulfur S of about 1 quantum is contained in the fuel, therefore it is 
NOx. SOx absorbed by the absorbent 22 An amount can be expressed with k-Q. Therefore, sigmaSOX 
obtained by carrying out sequential addition of this k-Q is NOx. SOx presumed to be absorbed by the 
absorbent 22 The amount is expressed. At step 105, it is this SOx. If it is distinguished whether amount 
sigmaSOx exceeded the permission maximum MAX2 and it is set to sigmaSOx >MAX2, it progresses to 
step 106 and is SOx. An emission flag is set. 

[0085] Next, an operation control is explained, referring to drawing 21 . If drawing 2 1 is referred to, it sets 
to step 200 first and is SOx. It is distinguished whether the emission flag is set. SOx When the emission flag 
is not set, it progresses to step 201 and is NOx. It is distinguished whether the emission flag is set. NOx 
When the emission flag is not set, it progresses to step 202 and the usual operation is performed. 
[0086] That is, at step 202, the target opening ST of a throttle valve 17 is computed from the map shown in 
drawing 5 (A), and let opening of a throttle valve 17 be this target opening ST. Subsequently, at step 203, 
the target opening SE of the EGR control valve 25 is computed from the map shown in drawing 5 (B), and 
let opening of the EGR control valve 25 be this target opening SE. Subsequently, at step 204, the injection 
quantity Q is computed from the map shown in drawing 4 (A), injection initiation stage thetaS is computed 
from the map shown in drawing 4 (B), and fuel injection is performed based on these calculation values. 
[0087] On the other hand, it sets to step 201 and is NOx. When the emission flag was set and it is 
distinguished, it progresses to step 205 and is NOx. An absorbent 22 to NOx NOx to emit Emission 
processing is performed. That is, at step 205, the target opening ST of a throttle valve 17 is computed from 
the map shown in drawing 16 (A), and let opening of a throttle valve 17 be this target opening ST. At this 
time, the close by-pass bulb completely of the EGR control valve 25 is carried out. Subsequently, at step 
206, injection initiation stage thetaS of a main fuel is computed from the map shown in drawing 16 (B). 
Subsequently, a main fuel is injected in injection initiation stage thetaS computed in step 206 at step 207, 
and, subsequently to inside, an expansion line is the auxiliary fuel Qp. It is injected. 

[0088] That is, the opening of a throttle valve 17 is made to decrease at this time, and injection is performed 
as the 4th injection pattern shown in drawing 10 is also, and it is NOx by it. It is supposed that the air- fuel 
ratio of the exhaust gas which flows into an absorbent 22 is rich. Subsequently, since [ step 208 ] the air- fuel 
ratio of exhaust gas is rich, when it is distinguished whether fixed time amount passed and it carries out 
fixed time amount progress, it progresses to step 209 and is NOx. An emission flag is reset. At this time, 
sigmaNOX ( drawing 2020 ) is made coincidence at zero. 

[0089] On the other hand, it sets to step 200 and is SOx. When it is judged that the emission flag is set, it 
progresses to step 210 and is NOx. An absorbent 22 is SOx. It is distinguished whether the temperature up 
completion flag which shows that a temperature up is carried out to the temperature which may be emitted is 
set. SOx When an emission flag is set, the temperature up completion flag is reset, therefore it progresses to 
step 300, and temperature up control is usually performed. This temperature up control is shown in drawing 
22. 

[0090] The target opening ST of a throttle valve 1 7 is computed from the map which refers to drawing 22 
rich and shown in drawing 5 (A) in step 301 first, and let opening of a throttle valve 17 be this target 
opening ST. Subsequently, at step 302, the target opening SE of the EGR control valve 25 is computed from 
the map shown in drawing 5 (B), and let opening of the EGR control valve 25 be this target opening SE. 
Subsequently, NOx emitted by the temperature sensor 39 at step 303 It is distinguished whether the 
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temperature TC of an absorbent 22 is lower than the 1st temperature Tl. At the time of TC<T1, injection is 
performed as the injection pattern which progresses to step 304 and is defined based on (1) of drawing 12 is 
also. 

[0091] NOx which progressed to step 305 and was emitted by the temperature sensor 39 on the other hand 
when it was distinguished that it is TO=Tl in step 303 It is distinguished whether the temperature TC of an 
absorbent 22 is lower than the 2nd temperature T2. At the time of TC<T2, injection is performed as the 
injection pattern which progresses to step 306 and is defined based on (2) of drawing 12 is also. 
[0092] Injection is performed as the injection pattern which sets step 305, progresses to step 307 on the 
other hand, and is defined based on (3) of drawing 12 R> 2 when it is distinguished that it is TO=T2 is 
also. Subsequently, the temperature TC of the NOx absorbent 22 detected by the temperature sensor 39 at 
step 308 is the target temperature Tmax. It is distinguished whether it became high. TC>=Tmax If it 
becomes, it will progress to step 309 and a temperature up completion flag will be set. 
[0093] If return and a temperature up completion flag are again set to drawing 21 , it progresses to step 211 
and is NOx. An absorbent 22 to SOx SOx to emit Emission processing is performed. That is, at step 211, the 
target opening ST of a throttle valve 17 is computed from the map shown in drawing 16 (A), and let opening 
of a throttle valve 17 be this target opening ST. At this time, the close by-pass bulb completely of the EGR 
control valve 25 is carried out. Subsequently, at step 212, injection initiation stage thetaS of a main fuel is 
computed from the map shown in drawing 16 (B). Subsequently, a main fuel is injected in injection 
initiation stage thetaS computed in step 212 at step 213, and, subsequently to inside, an expansion line is the 
auxiliary fuel Qp. It is injected. 

[0094] That is, the opening of a throttle valve 17 is made to decrease at this time, and injection is performed 
as the 4th injection pattern shown in drawing 10 is also, and it is NOx by it. The air-fuel ratio of the exhaust 
gas which flows into an absorbent 22 is only made into foolish ** Rich. Subsequently, after the air-fuel ratio 
of exhaust gas is only made into foolish ** Rich at step 214, when it is distinguished whether fixed time 
amount passed and it carries out fixed time amount progress, it progresses to step 217 and they are an NOx 
emission flag and SOx. An emission flag and a temperature up completion flag are reset. At this time, 
sigmaNOX and sigmaSOX ( drawing 20 ) are made coincidence at zero. 

[0095] Another example is shown in drawing 23 . In this example, it consists of casing 51 which has held 
the particulate filter 50 for exhaust gas after-treatment equipment 21 to carry out uptake of the particulate in 
exhaust gas, and the particulate filter 50, and the differential pressure sensor 52 for detecting particulate 
filter 50 order differential pressure is further formed by this example. 

[0096] For the particulate deposited on the particulate filter 50, the temperature of a particulate filter 50 is 
constant temperature To. If it exceeds, spontaneous ignition will be carried out, and it is constant 
temperature To about the temperature of a particulate filter 50 after that. If above maintainable, all the 
particulates deposited on the particulate filter 50 can be burned. That is, when a particulate filter 50 should 
be reproduced in order to burn all the particulates deposited on the particulate filter 50 namely, it is constant 
temperature To about the temperature of a particulate filter 50 first. It is made to go up to the above and, 
subsequently is constant temperature To about the temperature of a particulate filter 50. It is necessary to 
maintain above. 

[0097] So, when a particulate filter 50 should be reproduced also in this example, it is constant temperature 
To about the temperature of a particulate filter 50. In order to make it go up above, each injection pattern 
shown in drawing 12 is used. However, TC expresses the temperature of a particulate filter 50 in this case. 
Moreover, at this example, it is constant temperature To about the temperature of a particulate filter 50. 
When holding above, the injection pattern defined based on drawing 24 is used. That is, it is constant 
temperature To about the temperature of a particulate filter 50. 1st injection pattern QR with which the 
demand torque TQ is shown in (II) of drawing 10 from drawing 8 R> 8 by the limited high operating range 
with the high engine rotational frequency N when it should hold above Have and injection is performed. At 
the operating range of remaining most, it is drawing 8 . (Ill) Or drawing 9 (III) 2nd injection pattern Qv+QR 
shown It has and injection is performed. In addition, at this example, it is constant temperature To about the 
temperature of a particulate filter 50. When it should hold above, the air-fuel ratio of exhaust gas is 
maintained by Lean. 

[0098] Next, an operation control is explained, referring to drawing 25 . Reference of drawing 25 
distinguishes whether the playback flag which shows that a particulate filter 50 should be first reproduced in 
step 400 is set. When the playback flag is not set, it progresses to step 401 and the usual operation is 
performed. 

[0099] That is, at step 401, the target opening ST of a throttle valve 17 is computed from the map shown in 



http ://www4 . ipdl . ncipi . go j p/cgi -bin/tran_web_c gi_ej j e 



2/10/2006 



JP,2001-173498,A [DETAILED DESCRIPTION] 



Page 15 of 15 



drawing 5 (A), and let opening of a throttle valve 17 be this target opening ST. Subsequently, at step 402, 
the target opening SE of the EGR control valve 25 is computed from the map shown in drawing 5 (B), and 
let opening of the EGR control valve 25 be this target opening SE. Subsequently, at step 403, the injection 
quantity Q is computed from the map shown in drawing 4 (A), injection initiation stage thetaS is computed 
from the map shown in drawing 4 (B), and fuel injection is performed based on these calculation values. 
Subsequently, at step 404, it is based on the output signal of the differential pressure sensor 52, and 
particulate filter 50 order differential pressure deltaP is the permission maximum Pmax. It is distinguished 
whether the particulate amount deposited on whether it is above and a particulate filter 50 exceeded 
permission maximum. deltaP>Pmax If it becomes, namely, when the particulate amount deposited on the 
particulate filter 50 exceeds permission maximum, it will progress to step 405 and a playback flag will be 
set. 

[0100] If a playback flag is set, the target opening ST of a throttle valve 17 will be computed from the map 
which progresses to step 406 and is shown in drawing 5 (A), and let opening of a throttle valve 17 be this 
target opening ST. Subsequently, at step 407, the target opening SE of the EGR control valve 25 is 
computed from the map shown in drawing 5 (B), and let opening of the EGR control valve 25 be this target 
opening SE. 

[0101] Subsequently, at step 408, it is distinguished whether the temperature up completion flag which 
shows that a particulate filter 50 carries out a temperature up to the temperature which the particulate on a 
particulate filter 50 can light is set. When a playback flag is set, the temperature up completion flag is reset, 
therefore it progresses to step 500, and temperature up control is usually performed. This temperature up 
control is shown in drawing 26 . 

[0102] It is distinguished whether the temperature TC of the particulate filter 50 which refers to drawing 26 
and which was not rich and was first detected by the temperature sensor 39 in step 501 is lower than the 1st 
temperature Tl. At the time of TC<T1, injection is performed as the injection pattern which progresses to 
step 502 and is defined based on (1) of drawing 12 is also. On the other hand, when it is distinguished that it 
is TC>=T1 in step 501 , it is distinguished whether the temperature TC of the particulate filter 50 which 
progressed to step 503 and was detected by the temperature sensor 39 is lower than the 2nd temperature T2. 
At the time of TC<T2, injection is performed as the injection pattern which progresses to step 504 and is 
defined based on (2) of drawing 12 is also. 

[0103] Injection is performed as the injection pattern which sets step 503, progresses to step 505 on the 
other hand, and is defined based on (3) of drawing 12 R> 2 when it is distinguished that it is TO=T2 is 
also. Subsequently, target constant temperature [ temperature / TC / of the particulate filter 50 detected by 
the temperature sensor 39 at step 506 ] To It is distinguished whether it became high. TC>=To If it becomes, 
it will progress to step 507 and a temperature up completion flag will be set. 

[0104] If return and a temperature up completion flag are again set to drawing 25 , it progresses to step 409 
and the temperature of a particulate filter 50 is constant temperature To. It is held above. That is, injection is 
performed as the injection pattern defined based on drawing 24 at this time is also. Subsequently, at step 
410, it is based on the output signal of the differential pressure sensor 52, and particulate filter 50 order 
differential pressure deltaP is the minimum value Pmin. It is distinguished whether all the particulates 
deposited on whether it became low and a particulate filter 50 were made to burn. deltaP<Pmin If it 
becomes, it will progress to step 41 1 and a playback flag and a temperature up completion flag will be reset. 
[0105] In addition, it sets in the 1st example and is NOx. The catalyst which has an oxidation function like 
an oxidation catalyst or a three way component catalyst in the 2nd example in the flueway of the upstream 
of a particulate filter 50 or a lower stream of a river in the flueway of the upstream of an absorbent 22 or a 
lower stream of a river can also be arranged. 
[0106] 

[Effect of the Invention] It can be made to go up that it is also at the rate of a temperature rise of which the 
temperature of exhaust gas after-treatment equipment is demanded from exhaust gas after-treatment 
equipment. 
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